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PREFACE. 



THE late ingenious Mr. Thomas Simpfon, wlio 
was one ofilie worthy compilers of the original 
Ladies' Diary, fpeaking of the merit of iliaC little 
book, f.ijs " that for upwards of half si centurj', 
this fmall perfoniiance. lent abroad in tile poor 
drefs of an almanac (and that unJer a title, not caf- 
culated to raife the higbeH Mpeaations) h;i5 cotitn- 
buted more to the (ludy »nd improvemenC of tile ma.- 
ihematics, thitn half the books profelTsdl)' written oi 
the fuhje^. The mod celebrated authors now among 
tis, have contributed to promote the reputation of iht 
Ladles' Diary; and the compiler ihinks he may, with- 
out any offence to truth, 'vcniui'a tti pronounce, ihaj. 
tliemalhefoatical part (at l<a[liis,'at this time, greatly 
fuperior to every attempt to imitate it, aad not befcw 
the notice of the belt judges." 

On this head I lliall not eclarge, as the merit orihis 
Htlie annual performance' is too' Mcll known and ac- 
knowledged, to need any tfiol'e-particular dccUrationj 
of it in this place. I (hall therefore only employ n i'ew 
tines, by way of preface, in puititing out the iiiolivfi 
for this publication of the diaries coUcfled, with the 
flan on which it has been completed. 

The extreme fcarcicy of the more early numbers of 
ffie diary, with the import.incc cf the many cni-ious 
particulars of which ihe whole confilh, had rendered 
A colleaion of the whole almoft Invaluable. And as it 
Aad long been found almoft impoflible to COllert toge- 
ther any number of complete fees of them, it wai 
therefore e-trne!lly defired that, from fome one entire 
cOlleflion of them, a republication migTit be made of 
the mad ufcful and entertaining parts e^trufled from 
(he whole. In confequence, fcveral attempts were at 
different times made, by Ibme fpirited friends of thi 
work, to eolJea.a complete fet, and to furmlh the 
public witlj an edition cf lucb er.raOs. UrluckU't 
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however, from various cnules, iheir attempts gene* 
ralljr faileJ on being carried into execution. Among 
the reft, rhi editor of this colIcQion, with ntuch 
trouble at lail completed an entire fet. wltli the fame 
Irtudable view ; and by the kind affiHaiue of fome 
friends, aod the generous encouragcnierit of the pub- 
lic, he has been enHbltJ lo bring out this edition of 
the fo long defired work, from the begitming of it in 
the year 1704 lo the cnii of the year 1773, including 
a period of 70 years. 

Being aware of the difEculties attending the proper 
eicecutioD of this bufmeis, both with reg;ird to ilie na« 
turaf abilrufenefs and ii.tricacy of many parts of the 

'work, and tO the afcertaining of the bell plan and me- 
thod of condufling it ; before I began to prim any part 
vf the hook, I coilcflcd together all the affiRance, in 
l)Hlh refpeits, from many ingenious and learned gen- 

"tlemen, who were well acquainted with the nature of 
the work, by whom 1 was fupplied withfevera! other 
corredled fulutiooj, and from all their opinions con- 
cerning the plaa or manner of printing, Sc. I have 
teen cngbled lo extraft one which fectned lo be the 
Jeafl exception able of any, and according to it the 
work has been at length campleted. Of that plan I 
IhaU now give a fiiort account. 

Agreeably lo the wilhes of mofl people, the grand 
oul'line refolded 'on was, a repuUi cation of all or mofi 
part of the ufeful and entertaining articles o! the 
■work; viz. all the maihematical pans, and almoft all 
the poetical or enigmatical ones. In two volumes 
therefore I have included thefe laft-mcationed part^; 
liaving omitted only fome fmall thing* of leaft value, 
as rebufles and paradoxes, with fome few of the lefs 
elegant folutions of the enigmas where they were cutn» 
berfomly numerous. And in three volumes are in- 
tludedall the mathematics, both (lueftions, folutiont, 
trafts, and eelipfes. And here folutions have been 
tarefuHy fupplied where they were wanted, the erro- 
neous ones correfled. and the ohfcore ones eiplained 
and elucidated ; alfo to the annual calculations of 
iples are added accoancs of the obfervatioos t 
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of the fame ecKpfes colIeAed from various puLfication*', 
which it was thought might be of ufe ia (hewing the 
degree of nearnels in the tables from which the calcula- 
tions had been made, when the compur.ers were fuch as 
might be depended on: all which additions are priqted 
in a fnialler type by way of cotes at the bottoms of th* 
pajjes; (*o that the le.xt or work iifclf is regularly diP 
poled without any interruption from them. AJl ihi 
parts are printed after the order of their dates ; by 
which difpofition it very readily appears what each 
year's original diary coafiaed of, and from which it 
might again be eafily reeiitnpofed and thrown into iti 
original form. The ronning titles at the tops of the 
pages are fo contrived as to fiiew both the particular 
fubjefl there treated on, the year't diary to which it be- 
longs, the number of years it U fi om the beginning of 
the work, and the author or compiler of the work for 
that year. From thefc titles it appears that the 70 
years inelitde a fuccellion of five different aiilhors, via, 
Mr. John Tipper, the original projeflor and beginner 
cf the work, from the year 1704 to 1713 indufive; 
Mr, Henry Beighion from 1714 to 1744; Cap. Rob; 
Hcaih from 1745 to 1753; Mr. Tho, Simpfon from 
1I754 to i;6p; and lafily Mr. Edw. Rolliofon front 
1761 till his death in 177;. Thel'e are all the nominal 
authors that have condufied the work during the dif- 
ferent years of its esifteiicc : but befides them there 
were fome other perfons who have been at different 
limes partly concerned with them in its management j 
f» it is fai J that for fome years before the death of Mr. 
Beighion, the mathematical parts were compofed by 
hh friend Mr. Ant. Thaeter, as being a better mathc- 
Toaticiao ; and th<it for' fome time before and after hit 
death, the enigmatical parts were managed by his 
amiable wife. 

Of all thefe perfonage?! I had thought to have given 
httc a fliort hiftory, ai a proper appendage to this 
complete edition of a work in which they defervedly 
acquired fo much honour; but after many fruitlcfi 
endeavours to procure proper materials for fuch me- 
n, I have been at lafl obliged to letinouilh that 
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fevourite defign for want of fnfficietit jlapers rclatiftg 
%o the Jives of tbe more early compilers. 

It may be perhaps not unneceflary to obfervc that* 
ia a few (b^ets near tbe begiDBing of this work, the 
original orthography and other peculiarities of laB<» 
gsage are retained/ where they appeared to have prof- 
Ceeded from defign ; bat that in tbe refl of the work 
tbroQghout^ the obfolete fpelling and grammatical in^* 
accuracies arc moftly altered agreeably to the prefcnt 
6a te of our language ; and the propoUng of a queflton 
in badverre, has, in one or two mftances which feemed 
to require it> been turned into plain profe* * 

Finally, at the end of the la(l vohame of poetry iV 
added a lift of the fubje^s of all tbe enigmas in chro- 
Xkological order. And at tbe end of the lad volume of 
iQatbematics, an alphabetical lift of all the diary wri^ 
fens, with the queftions fubjoined which each propofed 
and asfwerisd } as alfo, an appendix, containing addi* 
tfOnal improved fohieionsto fome few of the qu^ftions^ 
with corre6tions of the material errors which had 
efcaped notice in the printing; and which might afFeft 
tbe fen^fe of tb^ reading. Other fmaller inaccuracies 
lire, \>y the tdiiety f»6Aitttd to Uie induIgcAce of tht 
iiftdid reader. 
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Of the Motions of the Sun and Moon. 

THERE is is nothing more ftrange and fuprifmg to 
foiBe perfons, than the I'arious moiipns and appear- 
ances of the fun and raooo. To fee, for inflatice, 
the fun rife fomeiinic! due eaft, and fet due weft, at other 
times lo fee him rife and fet a great way mare northward, 
and at half a year after a gicit way more fouth. To ob- 
ferve the days to increafc one tiiue in the year a whole 
hour in 15 days, and at another tifne not above la minutes 
in_ the fame ipace of time, and foinetinics to ftand at a ftay. 
LHtfwife to fee the moon Cbmcrimes to rife aud fee not above 
a quarter of an boiir's diftancc fiom her rifing or fctting the 
preccdeni night, and at another time fhe will he an hour and 
an half diftanco of time from her rifing or fetting the prece- 
dent night. To fee her fomctimes fuH, at Other tiroes ffb- 
bofe, after that horned, then ag;iin wholly to difappear, ibme- 
limes to be eclipfcd in part, at other times totally eclipfed: 
Thefe appearances are very ftrangc and unaccountable to . 
moft people; but to give my fair reader fome inliglit into 
thefe my Ileries, I fhalf endeavour to explain the motions of 
thefe two great lamps of heaven, and that by an inftniment 
very familiar to the female fcx ; 1 mean by the rim of an or- 
dinary fp inning, wheel. 

Suppofe then the outward or larger circle in the following 
figure, to he the farther fide or edge of the wheel's rim; ihe 
inward or leaft circle, rbe hither edge thoreof: Sup^fc t.Ufc 
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«Jie if yo« pleafe the wheelAring tied clofe quite round the 
middle of the rim : and tho" thefe three circles are in the fi- 
^re one bigger than another, becaufe it could not be drawn 
oiherwife u^on paper, yet you muft imagine them all equal, 
and that this is the upper or outfide of the-rim, f As for the 
{tricked circle frefliall coofider that prefently.) 

No* let uB fiippofe a fly was in the middle and top of the 
nm at (n,) and it run witn a regular aAd even raoiion towards 
■(*, f, rf, f ,/,) and ft) on till it run quite round the rim, injuft 
the Ipace of a minute. Now if while, at the fame time, the 
&y at (aj begins its motion towards (b, c, d, &c.) you turo 
the wheel aboat the contrary way juft four times in a minute, 
namely, towards {h,g,r, ^c.) as you do in fpinning. Ic then 
plainly ioliows, that tlie fly will go about once whilll the 
wlieel runs the other way four times, fo that when the rim is 
turned once about, the fly will be advanced one quarter of 
the rim and be at (■/,) wnen the rim has been turned twice 
about, the fly will be half way at (f ,) when thrice ftie will be 
at (f,) when four times they meet a^n exaflly at {a). 

Again, if when the fly 

fcegan to move at {a) and ^/^ 

BO to the left-hand, yoa J^ ^^ 

£egan at the fame tirae /^ /K> 

to move tke wheel-rim /C/ 
towards the right-hand 
or contrary way< And 
inftead of turning it a- 
bout four times , you had 
turned it twelve times 
about in the fame 
as the fly had gone a- 
bout once. (It matters 
not whether it be in a 
minute, or hour, or day, 
or month, or any other 
time, provided it be the 
fame time exaflly, that the fiy moves once about, the rim 
moves twelve times about the contrary way.) Upon this fuppo- 
Ction, -the fly, at the end of the firit turning about of the nm, 
will be advanced to (j), a twelfth part of the circumference: 
at the end of the fecond turning about, it would be advanced 
Xq{,c), another twelfth part; at the end of the third revolu- 
tion, the fly would be advanced to {d), a third twelfth part, 
or quarter of the circle ; and fo likewife at the end of fix re- 
volutions of the w.heel, the fly would be advanced to («], half 
way, and at the end of twelve returns it would come to (n) 
Bgmin; the fly conftaatly and perpetually advancing^ in its 
4lmw motioD oae way, u the wheel did ita fwifter motion the" 

6di« 
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Other way. And the hke you may conceive if the wheel made 
so, jo, loo, 365, 500, or any oiner number of revoluiions WE 
ihe Time time as the fly did one, it would necelTirily f»l! out, 
that at the end of that refpeflive number, the fly would come 
to its pbce again, from whence it firft fet out, and it maltevs 
not whether it began to move at (a), or at any other place at 
*, c, e, &c. 

Let u* once more fuppofe another wheelftring ty'd about 
the rim of die wheel, the upper part at ^ to touch the edge 
of the rim at theGde next to you, the under part of the whed- 
ftring to touch the edge of the rim fartheft from you at Vf, 
a_B4 then it would crofs the wheelftring in the middle of the 
rim juft half way between lop and bottom on each fide at W) 
and (/,) (or which is all one at ^ and Y-) And now if you 
fummfe the fly to begin to move about the fecond wheelfinngr 
lied crofs'ways over the firft reprcfcoteil by the prick'd circle 
from ^ to 5\,tf — , and fo round 10 © again; and wlliHl 
the fly moved once round, the wheel was turned the contrary 
way any number of times, (fuppofe 4 or 11 times) it would 
finilh its revolutions juft as is before declared, hut with foifte 
UiJIcrence to its former motion, as ftiall preJently appear. 

Just thus is the motion of the fun, moon, and planets in the 
heavens. For the fun and liars go by a * proper motion of ibeir 
ewn from weft to eail, as did the fly; and the whole heavens 
with fuD, moon, and ftars, are carried the contrary way as 
the hand turned about the wheel ; the fun moves fo flow, 
that while he goes once about in his own courfe, along 
die prick'd line oue way, the heavens are carried about 36^ 
rimes the contrary way, andthen-he comes to the fame place 
again ; But (he moon is fwifier in her moiion, and runs round 
trom weft to call, whilft the whole heavens is whirled about 
a? times and a quarter, or (which is all one) in 17 days and a 
quarter. 

Bur from this motion of the fun round the prick'd circle,. 
a,rifes feveral appearances carefully to be obJcrv'd, becaufe 
it (hews the reaibn of many of tliofe particulars I at firft men- 
tiooed, viz. Let us fuppofc the fun in ffi going onward in his 
own (low motion towards S\, , im^l fo on to nx^-m, &c. And 
the whole heavens carried about the ccotrary way once a day. 
It follows, that upon that day, which is about the +nth of 
June, he is neareit ocer our heads, and mateth the longeft 
B a Hay 

• Our author » not here to be underflood to mean an ahfolute or 
veal DiKTion; he meami odIj the appatent motion aiiling from ihe- 
T«al motion of the carih. 

t Out author having wriiien befute the change of ihe llvlc, all hi* 
•'~ejrjnuit.be uadafteed accocdiag 10 the »ld%lo, and will lequiie 
'' .0 the new. 
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day with us, and then he rifes and fets very much towards 
the north, and the line which he makcth in the heavens that 
day, is called the tropick of Cancer, 

In a quarter of a year after, he will be got along the prick'd 
line to tfs, and then the days and nights are of equal length ; 
and he rifes juft in the eaft and fets in the weft, and the line 
Ivhich he maketh in the very midft of heaven, is called the 
equinoftial drcle, and this happens ab«lut the 12th of Sep- 
tember, [and juft fo it will be half a year after when he comes 
to Vj which will be about the icth of March J 
' In a quarter of a year after, he is at ^ , he will come down by 
degrees to V3P, and then he is fartheft from us, which happens 
about the loth of December, and then the circle he feems to 
make in die heavens that day, is called the tropick of Capri- 
corn, and then he rifes and fets very much towards the fouth^ 

The prick*d line, in which the fun is fuppofcd to pafs, is 
called the ecliptick, becaufe there can be no eclipfe but the 
moon muft be in or very near this circle ; but the fun never 
goes out of it. 

The whole brcfcdth between the outward and inward circles 
(which two muft be imagined equap is called the zodiack, 
which is the only circle in the heavens that hath any breadth. 
The.diftance of any ftar from the ecliptick or prick*d circle, 
is called the ftar's lati*-ude, (either north or fouth as it hap- 
pens to be either north or fouth from the circle) and the dif- 
tance of any ftar from the middle circle or equinoftial, is 
called its declination, (north or fouth as before.) 

Again, when the fun is near the tropicks, as when he moves 
from IT to ^,* he moves juft againft the motion of heavens^ 
and fo is fwifteft in his motion, and makes a greater fpeed to- 
ward's his journey's end; but then the length of the day and 
declination (or diftance from the middle circle) is but little 
^Iter'd: But when he moves near the equino<5lial, as from tt;^ 
to tr , then he runs obliquely or cro/Tes the heaven, and thea 
the days and declination increafe or decreafe evry con(idcrab}y„ 
but he moves but flowly towards his journey's end, becaufe he 
crofTes the heavens^from one fide of the middle to the otherfe 
and this is one of the reafons why from noon to noon is not 
exadlly 24 hours, but fometimes more and fomctimes lefs. 

As the fun thus runs in a circle of his own from weft ta 
eaft, in one year, fo doth the moon in a circle of her own in 
17 days and a quarter the fame way; and the moon's circle 
crofTes the fun's circle in two points, juft as the fun's circle 
crofTes the equinodlial in Y and ^. : But the diftance of the 
moon's circle, from the fun's, in the wideft place, is not quite 
a fourth part the diftance of the fun's circle from the equi- 
noctial. But of this and of the various appearaaces of the 
mouD^ J have not now room to proceed* 

Am 
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lit. ffcLIPSE e/tf-eSvK. S 

Ah eclipse of the funiscaulcdby the noon.who isadark 
body, being iotcrpofed or placed between the fun and us, and 
chia happens when the mooD is Dear odc of the points where 
tier ciicle crolTes the ecJiptick or fun'i circle. Thus, luppufe 
tlie earth, whereon we live, to be in the middle of the prece- 
dent figure at 0, the fun at (/) and the moon at Y- Here 
becaufe the moon at V inierpofes, it takes away the light of 
thefunfiomusjfuchwiUbe the poCtion ofthe fiiaand moon 
upon May'day next year, 1706. It will begin to be darkened 
at 9 minutes after g in the morning, but at 17 minutes after 9 
it will be the muft darkened, when near 10 paits of la of the 
fun's body will he obfcured, and he will appear like the firft 
appearances of the new moon. This will he a great cclipfe; 
wc bad a greater in iOsaj but a much greater io the year 
1(50, when the whole body of the fun, withiii lefs than iS- 
nUDutes, was obfcured. 

Ad eclipfe ofthe moon is caufcil by the fun's being on one 
Eie ilie earth, and the moon on the other, {near the ecliptick) 
^d tbefiiadow of the earth falls upon the moon, (from whence 
(he hath her liglit.) As fuppofe the fun In fil: 'he earth in ©,. 
the moon in (/), here the light of the fun ai iffl.f-.i!ingupoii 
lie earth at ©, takes away the light ofthe nioou at (y), who 
otherwife would ie&i£t her light back upon us as at other 
times. 

There are a great many admirable conclufiocs to be drawn 
iron theconlideraiionof^ecliples, but more of thai hertafter.- 
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Of the nature of an Edipfe of the Sun^ and of 
that great Ecllpfe 'which ivitl happen upon 
May-day this prefent year, ivith the exact 
time of its beginnings 7>:iddkf and end; re- 
comrnended to the obfervation ofthe curious, 

'T"BE mind of man haihaftrange propenfity.and eager thirft 
X after knowledge ; nor will he fpare for pains to graiifie 
bis cutiofity; be wdl trs-vcrfe mountains, »a]leys, woods and 
dcfarts; he will plunge thorough ilicvaft and raging ocean; he 
will penetrate into the bou tla and caverns of the earth ; nay, 

''~~ '" ^t ftt^lj i" j^",'""f" ''.'jt)'''_'^''j/,'^ rnmpafs knOW- 
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ledge. But of all the objefls of out thoughts, there is none, 
more noble, or g^ve a greater faiisfitflion lo the mind, thaa 
the contemplation of the hesvenly nhenornena, the motions, 
pe nodical re vol litions, appujfes. and other paffions and effefls 
qf tlie fixed ftars and pknEts. This made tlie poet cry out, 
Yc Tacted mules ! with whofe beauty fir'd. 
My fou! is rav^'d, and my brain infpir'd; 
Give me the wiys of wand'ring flats to know : 
The depth of heav'n above, and earth belowJ 
'Why_ flowing tides prevail upon the main: 
And in what dark recefs they (brink again ? 
What IhakeS the folid earih? what caufe delays 
The fummer nights, and ihortcns winter days? 
Teach nie th' various JaboLirs of the moon. 
And whence proceed th" eclipfes of the fiin ? 

DUVDFllr 

Laft year I gave yoii an account of the true motion of the 
fiin and moon about the heavens, with the various appearances 
cauied thereby, fuch as the increafe and dccreafe of the days 
2.nd niglits, of their riling and fetting, and of their eclipfes- 
wliich things being rightly conceived, will be of great advan- 
tage towards the eaiie apiprehending the following difcourI« 
eMhe ecHple of the fun, which I now the rather undenake, 
becaufe there will be a very great eclipfe upon May-day next* 
ihe like not hiving been theft fifty years paJL 

Now an eclipfe of rfie fun is when the moon (v/ho is a darit 
©pake body) intcrpofes or liappena lo come between the (nn 
and us, and (hades or hides t!ie tight of the fun from us, and 
this is foroetimes wholly, and then it is called a total eclipfe^ i 
and fometi roes but inpari,~aiidthEait iscalledapartile eclipfe.. j 

To conceive aright the true nature of the fun's eclipfe, yo* ' 
may provide or imagine a large hoop of two yards diameter 
'*<0r widcH breadth, cut off a third part from the relt, and nail 
10 the middle tif this piece a ftick of juft a yard' in length, thai 
it may be like a cutis bow without a firing, and as you fee in 
the lawer part of figure i. where /^r, c, ^, /, reprefents the 
bow or third part of die hoop, and K, e, the flick. Suppofe 
BOW you faw (or imagined you faw) a very fail rainbow 
painted on the clouds (as is alfo in fignre i. the upper part)' 
take your hoop, and holding the end of ijie ftick at AtOiyour 
eye, turn the hoop to the rainbow, and hold it fo that the 
.boap maif fceni to cover the rainbow, and hide it from your 
"fidit. Betag thus fixed, turn the ftick [to which the b»op is 
iiiucncd) a liule, tiiat the hoop may crofs, or feem to croft, th« 
rainbow, thchalf/,^, c, being above it, andc,i, /. below it, as 
you may fee in figure », where a, t, c, d, e, reprefciits flgam 
ilir. rainbow, and/, £■,(■, A./, the hoop, and f^ at /iTrepreftnts 
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croUing is-icalled the node, or dragon's head. Now had the 
cirofe m the figures been ctimpleaily round, it would crof»- 
^ain on tbe other Gde, which is called the oiher node, or 
.vagon's tail ; the angle it makes at the crofltng /, c, a, <w 
tf,;, >, fig. I. is about j degrees. 

Thefe things beiog rightly conceived, it folioivs; 

I. If the circle of the moon had been juft under the clrcla 
of the fun, then at every conjundtion, or new moon, there 
would be an eclipfe of [he fun, (and at every oppofition, or 
full moon,'there would be an eclipfe of the moon.) 

4. Bui the circle of the moon croffing thai of the fun, it fol- 
lows there can be no eclipfe of the fun, but when the moon ij. 
in or neiW her nodes, or places of crolling, as you may plainly 
pereeivt by the figures. Fdr luppofe the moon iny", (in either 
ng.) the fun in a, and the eye ai Q (or K^ here the moon i> 
above the fun, or higher than he, and therefore cannot hin7 
der its light from us : if the moon had been at i, and the fun ' 
jU e, the iame thing would hapjjcn, for then the moon is lowef- 
ihan the fun, and fo edipfes him not: if the moon meeis the 
fun when ihe is rear her node, fuppofe at f, and the fun at h,. 
here Ihc pafleth but a little above him, and fo he efcapea aH' 
eclipfe. But if when the moon was at h, die fun was at d^ 
here the moonwould pais between the fun and ©, and appear 
half cdipfed; but if the moon was in c, the very point where 
her circle crolTes that of the fun, and fuppofe the fun at the 
fameiime'tobeatfalfo, then would the fnn be totally eclipfed. 

From whence it is plain, that whenever there is a conjunc— 
"tion, (or meeting of the fun and moon, (if it comes within the- 
JouoAs of an eehpfe) then carer the moon is to her node, the 
greater will betlieeclipfeof the fun, and the farther (he is front 
H, the fmaller will be the eclipfe- ; but wiicn (he is fo far from 
her node, or piacewhere the circle crofles, that half the ap- 
parent breadth of the fun, and half the breadth of the moon 
wilt not reach to touch one another, then there will be no 
ccl^{e for thai conjunfiion ; but if the conjun&ion be when 
the moon is a great way farther from her node, [as it moflly 
happens) then noftcenaioly there can be no eclipfe for that- 

Upon May-day D«it, the fun, 'tis true, will not be totally 
eclipfed, but thetenier»of the fun and moon will be hut j mi- 
nutes, very near, diAance afunder, and will be the greateft 
, ccliple that hath happened thefe 50 or 60 years in cur iHand: 
the time of the beginning, middle, and end thereof, I will' 
give you from the calculation of one of tlie greatcA aflrono* 
jners of this, or perhaps of all former ages, as alfo the paits 
of the globe Ihe (hadow will pafs over. (Sec fig. 3.) 
The middle tiiue of the cdipfc of the liin, that happens 
Max 
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May the firft, neb, will be in the meridim of London at 
Sho. 4»min. in the morning.* 

The vilibk beginning of the eclipfe at Lonijon at 8 ho. 
%3 min. 

Toe «nd at loho. j7niin. B.nd an hdf. At gho. somio. 
about the middle of the eclipre, (he diftanceof the centers of 
the fun and moon will be j minutes very near, and fo will 
beofalmoft lo dibits and an half from the fouth. 

The (hadow begms to enter the difcus of the whole earth 
■Imolt in the iftid way between the IIef]ieriden and Caribee 
iflands, then tending into the eaft, leaves the Canary iflaods 
upon the left, and pafTea dirough the kincdom of Morocco. 
Bcace cuallini; the eajlern fliore of almoin all Spain, it reaches 
Provence in France, near thcpon of Thoulon. Whence the 
ihadow paffing forward, after being fprcad through Piemont, 
and the country of Milan, defcribes the borders of Bavaria 
ln^ duftria, and then palling over Bohemia and SileGa, over- 
Ihadows almoft halfPohmd and Lithuania. Hence being car- 
ried by (he regions of Mofcory and Siberia, It lltps ioto iia- 
known Tiftary, and laftly above China it quits ihe earth, the 
fun being there lotally obfcured in its fettiug. But where the 
eenicrs of the fun and roooo fal! in together, the daiknefs will 
be like that of night, and the flats will be vifible for the fpace 
of the one four and twentieth part of an hour. 

Ho^ to Mold an eclipfe iffhe Sun iMii/iaul hitrl la the eyet. 
By Mr Poad. 

TAKE a burning ghfs, fuch as men ufe to tight tobacco 
with in the fun; or a lj)Cia;iele glafa that is tliick in the 
niddlv. fuch as is for the cldeA: fii;lu, and liold Uiis glafs in 
tlie fun as if you would burn through it a pafleboard, or white 

Eipcr book, orfuch-iike; draw tlie glats fiom the board or 
_ ook twice as far as you do to burn with it! fo by direfl hold- 
jng itncarer or farther, as you flioll fee bcfl', you may b«liold 
Upon your board, paper, or book, the roui'd body ofehe fun, 
aiid how the moon pafleih between ibe glafs and the fun, du- 
ring die whole eclipfe. 

This m^iy'ft thou praflice before the time of an eclipfe, 
wherein thou ihaJi difcern any cloud palTing under the fun ; 
Or by_ aaoiher puttjug of holding a bullet or his finger's end 
betwixi the fun and tlic gljfs, at fuch time (the fun Jhining) 4S 
thon holdeft the glafs, as befote thou art taught. 

IfhaU 



• Thtfc timci xn a few minutri ttiflirrat fiom thofe given liy iTie 

K^., XhcaUuvkd limes 1 £bail^iv<: ^luwa^ 



I ftiall in my next give an account of the cclipfe of the 
moon, and of feveraJ admirable conclufions that are to be 
drawn from the confideration of the eclipfes of both the great 
luminaries. 
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Of the Phafes and Eclipfes of the Moon. 

HAVING in my laft given you an account of the nature 
of an eclipfe of the fun, as alfo of that great eclipfe on 
May-day, it was my intentions to have been very nice m the 
pbfervation of it, by cafting its fpecies upon paper by a te- 
lefcope, and by fix concentric circles equidiiiant from their 
center, to obferve the. digits eclipfed from time to time, and. 
to have corre6led the clock by calculation from the fun's alti- 
tude, and to have inferted my obfervations in this place : but 
the unfavourablenefs of the weather ipoiled all my deigns r 
however fometime thro' the clouds the eclipfe was perceiyed> 
and, as near as could be gheded, at the very fame time> 
and in the fame appearance exadtly as was there iet down,, 
and as by the figure of it was reprefented ; the fame fide being 
enlightened, and the fun appearing not much unlike a new 
iiK>on of 3 or 4 days old; aiiod this was all the obfervation £ 
was. able to make. 

I come now, according to my promife,^o fpeak of the nature 
of an eclipfe of the moon, and of leveral obfervations and ufefal 
inferences, to be drawn from the eclipfes of the luminaries. 

Now an eclipfe of the moon (as I have already /hewn in my 
Diary for 1705) is caufed by the earth's interpofing or hap- 
pening to be exactly in a riglit line between the fun and moon, 
by redbn whereof the light of the moon ifr obfcured by the 
Ihadowofthe earth. 

To conceive this aright, if you imagine (or actually put) a 
lamp or candle on one (ide of the room, (fuppofe five foot 
high from the floor ;) and a looking-glafs on the other fide of 
the rooio, (five foot high alfb from the floor ;J and if a fine - 
thread was tied and ftretched out ftr«ight (or it you imagined' 
a right line extended) from the middle of the lookin^-gla6 
to the flame of the lamp, overthwart the room; then if yoa 
ftand in the middle of the room, half a yard (more or lefs) 
on either fide the extended thread,, (or imaginary line) and 
looking towards the glafs, you may plainly fee the light 
of die lamp reflefted back to your eye, (or to fpeak as the 
CQQUQpn people conce^ive. it^ you may fee. the candle in the 

glafi.) 
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glals.) And the like wiU happen if you place your eye fome 
dJAance either above or bf low the line. 

But if you put your eve or head jnll between ihe ]amp and 
the glafs, (where the line or thread is) then wili your eye or 
head caft a (hadow upon the^lais to ihat ii cannot leflea 
back the light, {or to fpeak wuh the vulgar, it will flop the 
light fo that it cannot (lime on the glars.) f^And the fame ap- 
pcaraoccs would happen if the eye remained fixed to the 
ftring in ilie middle, and the candle was lifted up and down.] 

Not much unlike this is an eclipfeofthe moon, for the mooa 
hath no light of her own, but the fun ihining on her, (lie re- 
fleas back his light, as the glafs reflefls back the light of the 
candle or lamp; hot when the eaith happens to come juft 
between, then it hinders the light of the fun from fhining 
upon the moon, or to fpeak more properly, tbc Ihadow ofthc 
earth falls upon the moon and eclipfeth her. 

But to make this as plain as poffible (ant! withal to account 
for the various phafes of the moon, whyfrjc appears round, 
gibbous, half-round, horned, andfometimes not ac all:) Suppofe 
mflead of a plain looking-glafs you took a gl.ifs globe, and 
having it filvered withinlide, to make it a globular looking- 
gtala. Place this, inAead of die other, oppolTte to the lamp or 
candle : fuppofe then iu figure i. the fun 151 reprefented the 
lamp) and the little circle {e) reprefented the globe looking- 
gLufs, and that your eye was placed fomewhe re between both, 
fuppofe at {'«.) Now looking towards (c,) (if the eye was 
either higlier or lower, or on tne one fide or other of the ima- 
ginary tine between them) tlien would the light fall upon {e") 
snd refle<a back upon {m) and half the globe would be enligh- 
teoed. But if the eye be esailly in the middle between tliem, 
ahcn would the eye fliadc the glafs (as in f;g. %.) and fo darken 
it. That is, it flops the light from (hinlne on the glafs, and 
£i it cannot TcHefl any back. (Or as I faiiTbefore, if the eye 
and ^a& remain fitted, and the light or hmp moved up and 
down, die fame appearances would enfue.) And juft after 
this manner, is an eclipfe of the moon : the fun bdng on one 
fide the earth (S) and the moon on the other (*■): then if the 
earth doth not happen to be in the middle, as it for the moft 
pirtfaJJsoot, (the reafon whereof is flKwn at Urge in the laft 
year's Diary) then there is a fiUl moon to us that live upon 
4hc earth, aodnoecUpfc; but if the earth happen tobejuft 
between tlitm, as many times it doth, then there muil needs 
ie an cdipfc of tha moon (as in fig. 3.) 

From tiie coiifideration of what hath- been here faid, and 
viewing with fome attention the firft figure following, may 
t|ie vnriou! pbaiea or appearaocca of the moon be eaitjy ap- 
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For the globe glafs at (e) being round the light at (5) caib 
Its beams, or (bines upon that half oppofite to it ; for it muft 
needs fhine upon half, nor can it (hine either upon more or lefs 
than half, but always upon that half that is juil facing the' 
light, the other half from the light being dark of confequence: 
I lay the light (iS) cafting its beams upon T^) enlightens that 
hair towards it, fo to the eye that is in (;//) diredtly backwards, 
tlie whole half is refle(5led back> and appears perfedly round 
in the edges. 

But if you order an affiftant 10 remove the lamp to (/), 
then part of the enlightened half to you at (w) is turned from 
you, and you can fee but three pa^ts of it, and one quarter of 
the darkened part becomes turned towards you. It the light 
is removed to (f) and then but one half, if to (S) but one quar- 
ter, and if to (a) then none at all of the enlightened half to 
you at (m) is to be {ten, it being from you ; and if it was re- 
moved ftill on to {if,c, d, e^ the light would encreafe to the 
eye placed at [pi) as it did decreafe before. 





Fl^.2 



Barth 




Moon 



This beinfir rightly conceired, if inftead of tKe tmaenary 
lamp at (S) you conceive it to be the fun, aadii iot xlae v^cvV>e- 
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ftlaJs ai (f) yoo conceive it to be the raooo, and for the eye at 

Ok) yott conceive it to be the eartli you Hand on, the very 
iame appenrajices will happen, and coofequeaily the realba 
of the rarious appesranccs of the moon are, 1 hope, madu Tcry. 
plain without any farther espllcation. 

But to return from this digrellion to the eclipfe. If the 
eirUj's (hadow covers the moon but in pan [more or Icfs) it 
ia called a partilc Eclipfe, but if it cover it in the whole, it is 
called a total Edipfe. 

Such an Eclipfe will happen on the Cxth day of April next, 
the bediming will be a little before midnight, and will con- 
tinue till half an hour after three oeKt morning, as /wl> 
lowctb. 

April tb« 6th, 1707. 



The beginning of (he eclipfe 
Beginning of lutai darknefs 
The middle of tlie eclipfe 
End of total darknefs — 
End of the eclipfe 
Total duration 
Total darknefs 
Ofcrv 



nn be at 



ho.r 



vill be 



.341 

3 nJ 



Etlirfi. 



—■ J 49 > Andthusmuch 
— I 39} of this eclipfe. 

of both hi. 



I. The fun is very feldom, but the moon often totally 
eclipfcd, yet in the whole, die eciipfes of the fno are the 
more frequent of the Iwo. 

a. The beginning and end, and quantity eclipfed, of an 
eclipfe of the moon, is feen from all parts of the earth (where 
it is confpicnous) at the fame moititint of time (aliho' under 
divert meridians 1) but in eciipfes of the fun it is not fo, be- 
ing at the fame moment of rime feen le6 in one place than 
another, and lafting in fome places (honcr, ia others longer, 
and in fane none at all. ■ 

J. The beginnhig of an eclipfe of the fun is on the weflera 
part of his limb, which part ia alfo firft rdlored 10 light. Bui 
in an eclipfe of the moon, it begins and ends on the eailern 
limb. 

4. TotJil eciipfes of the moon are made fometimea ir a lon- 
ger. time, at other times quickly: but total ecliples of the fun 
are all fmhout delay. 

J. The moon in total eciipfes is fometiraes quite loft, bat 
at othrr trmes it fhincs very plainly with a red colour, cither 
in whol« or in pan. 

The Ufa of, or cmclnftom dratw from, Ecli^.s. 
_ , jU. The courfe of the moon would not inJy be kpowawidi- 
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. a. The fun is both higher and greater than the moon. ^. 

3. The earth is greater than the moon, but iefs tba^o the fun. 

4. poth fun and moon are fpherical, unequally diftant from 
the earth. 

, 5. The fun is the fountain of all light, but the moon is but 
a borrowed light from the fun. 

6. From ecTipfes are found the difference of meridians or 
.-longitude of places. 

7. From eclipfes of the fun and moon, a reafon is found of 
meafuring their diftances from the earth, as alfo of the magni- 
tude and proportion that the fun, moon, and earth hare be- 
tween themfclvcs ; which otherwife may feem impoffible. 

By thefe wings it is the mind of man flies up into the hea- 
venly theatre, and by thefe charms (as the poet faith) draws 
down the fun and mqpn from heaven to earth. 



1708. 

OJ the. Ptokmaick Syjlein- of the Unlverfe. 

HAVING in my former Diaries explained the motions of 
die fun and moon, as alfb the nature of their eclipics, 
w^th the reafon why the moon appears in fo many various 
(hapes in the fpace of one revolution ; I eOipe now to fpeak of . 
the other five phmets, viz. Saturn, Jupiter, Mars, Venus, and 
Mercury ; but before I proceed it will notjbe amifs to explain , 
the fyftcm of the univerfe/ -r n - ' . . 

rThePc are various opinions among the learned concerning 
this difficulty, but the moft prevailing 4rfe thefe two. namely, \ 
tke Ptolemaick, and die Copernican, both which I maU now ' 
explain. i . 

•Ptolemy, Ariftotle, and others held, that the earth is the 
center of the univcrfc, which remains fixed and immoveable, • 
and the whole heaioens^ and fixed ilar^,' move round her in 
thisofdef*.. (See fig. i. following) ■ r , ^. .'..,. .^. .. 

The planet that moves in a circle or OfbijTji^TDext.^bpyeithej . 
e^rth, IS ihe moon; next: above h6r moves rne pianet* j^ler- ' 
cury ; next above Mercury* at a gr^eater diftance -ftiJl from 
the earth, doih the planet Venus move ; and-ftill in a hjjghcr 
orb moves the glorious fun ; -thejplanet next above the fyn is " 
Mar^; and Jupiter movcis Itill Yn an orb or circle, extended 
«very where be vond the otb of MarrrLafllyv the farthcft of 
^ the /^lances i'rom the cartkis Saturn, and. he. ipotcs. in a 

'-■ ■ larger 
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Jiirger circle than [hem all. Above ihefcpluiets, avail: dlAance, 
are [he lixed ilar^, and a.bc>Te ihe llxed ibirs, is the primunt 
tnabile and entpenal heaven. And this is the Piokmaidt hy?- 
pochelis- 




''^ Of saturii^ 



Of I he Copemican Syjiem of the Uni'uerfe. 

THE Copernicwi fyllem makes the fiio to be the center of tfiff 
univerfe, (as in ihe foUowing Gg.) round which (in the 
order ihert icen) are the orbits of-Mercury, -then that of Venus, 
then that of the eartfa, with that of the iiroon about it; then 
tbefeof Mars, Jupiter, and Saturn, oae above another, and 
about (he two latl the linall circles, that tlieir attendants or 
ftteUites inarch in, of which mote anon; andabfve all' theft 
^le fixed ftari, &c. 

This is. the order of the heavens, according to Plato, ArtA 
tarcbui, Archimedes, and other ancients; and after it had 
'ipofl avitf.fgigot fcr roany y:es it was revived by Co- 
j.i.jji4-_«. .t_.jk ...i»w:ni».— j.^ 




J 
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_^oweTsr, both the fe hypo there s do equally iblve the doc- 
trine of tlie fphere, the firft being the moftcaly for bcBiaucrs, 
but the latter the ' 




But (ince thefe hypothefes have been received in the world, 
the later aflronomers have, by vhc^ help of the teJcfcopc, fouiid 
out (nany'furprizing appearances, which I Jhall fet down more 
particularly in the order as ihev lie in the heavens, beginniog 
with the uppermoft, and fo defcending down to our earth. 

And firft for the fixed ftars : that whili/h band or zone, 
ihat eneompiffes the whole heavens, called the Milky-way, 
'[ich the — '~-" — '-" ~ ' — *-' ' — 



and of which 



luld give no tolerable accouDt, is 



found by the telefcopc to be no other than an heap of very 
iinillftara, ihicMy let together; which by their great dil- 
ce, fmallnef!, and clo(cne&. appear t 



rther; which by their great d 
lefi, appear to the naked eye, as 
_ ._ united w^ritifh cloud. In like manner tlie Pleiades, iJr 
Seven Stars, tho' Cfaifh my author Mr Molyneux) fcarce more 
than lix appear, are found by an ordinary glafs, to be oi^h 
forty: anilDr Hooke, in his Micrographia, faith, that with 
^iwefve-fooi lelefcope he phioly difcovcred 78 in the fttme 
jji — vij^ of BO iefs tiian i4feveral tnagniindcs, the biggeft 



m r 4 twelve 
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whereof is not accoonied greater than one of the third mag- 
niiude. And in the fingle conftcllation of Orion, the lelefeopc 
diicovers moreftars, than the naked eye can number, in all 
the heavens j and there is fcarce any corner of the heavens fo 
dark but the telefcope being turned towards it, defcries roid- 
titudes of glittering fpangles therein. On this account the 
fecdof AbriUiam, that was to be nude numerous as the iWs 
in (he firmament, may yet (for ought we know) admit of pro- 
pagation thro' Knany future generations, before it comes up to 

From the fixed ftars let us conwaift out profped, and in 3 
vaiV, long, and aJmoft immenfe couric homewards, we firft 
meet with Saium. By his flow motion he wftes itate upon 
him (being near 30 years in walking round the heavens) as 
carrying about hiin fnraething more weighty than ordinary. 
But tile ihort fight perceives nothing ch«reof, and fees nothing 
but a pljia round globe, all his equipage and attendants are 
hid from our view, rill furvey'd more clofely with the te- 
lefcope, and then behold a mighty ring, parallel 10 the ctjuator, 
bright as the planet's own face, encompalfing round his body : 
btil thisis not all his equipage, for beiides this throue of light, 
.this majeftick planet is tonftantly attended by a Msrd ofiive 
.Jatelliics or mooni-, dial follow bis motion, and dance round 
ikim continitally in a circle. 

Jupiter next prefents himielf, lefs enoirnbred than Saturn, 
yet not wanting,! courtly train; for tho' his guards are but 
four b mimber, yet their lize and brightnefs Ihew their ftrengih, 
and ihcir quick motion round him thews their diligence. 
■ Onlileo (who invented the telefcope) was certainly the firft 
inliabitantofthis globe thaievcrfavthem, and howftrangely 
wiy.hc furprieed, and ftinck. with wonder, to fee four little 
saoons dancing round Jupiter, that frnia their firft creation, 
to that ludty moment, had never ftrnck the eye of any mortal 
inhabitant of this globe before Were thefe then made for 
the ufe of poor man, fron» wboie knowledge ihefe were COD- 
«e«lsd for joco years, together? Vain man ! that thus pte- 
iamell to confine the defignsof the Aimighiy tomiierable dnft 
and aflicii,. when bb.inllniie power ean make millions of intel-- 
iigcnt bein^, to feive md.praife him> 

BcSdes ihcie ftMir little Inoonsi about Jupittr,. the te&fcope 
difcuvets thai there ate about his body fcveraJ brigjiier ani 
tiarkcr parn tike broad belts or zones, almoA. paritllcl to the 
ecliptic; as alfb a. fpot fonod in him, by which 'tis nianifeft 
that Jupiter lurnsr round his own uxis in tae fpace of about ta 
hoars. A very ftroog argument to prore that our eanh ma^fi 
do fo likewife, fincc Jupiier wlio is fo confiderably biggec 
"' 1 tie eanh, hits a motion much mote niiick than o 



Mars oSbrs himfelf next, who tnitling in his own ftrength 
is attended by no guards; he compleats his drcle in 6^7 da.y3; 

but the prying telefcope diicovers in his face, fcsrs, ipots, and 
ruggednefs, by which the in^ious Caffini has determined, 
ihai he turns on his own axis, once in about 24 hours uicl 
three quarters. But however furiouj his beams are, he is be- 
hulden for them to the creat fountain of light, and heat, the 
ilin, which is pl^oly vifible, in that, when he is ia his quadra- 
tures with the fun, and in his perigxon, he may be leen al- 
moin bifetfled, and to increafe and decreafe ia light as oar 
iiiuoa [but never fb rouch as to be horned a& the other inferiors.) 
The glorious Sun doth next prefect itftlf, in whofe bright 
face we can hardly exped to had dark fpots ; yet fueh there 
are, and frequent too. 

Schcinerus has pubKlh'd a large book iti folio, of nothing 
elfe : the only difcovery that has been made by tbefe fpois, 
IS, that the fun turns round about his own axis in the fpace of 
9j days and a quarter. Formerly one Ibould Jeldom lee the 
ftio's face (no more than now our brighter beauties here below) 
free from one or more black patches, but now {as if thay 
were grown out of faJhioo) he feldom wears aay, one in five. 
or feven years hardly appearing; as if now be put them on, 
more of neceffjiy to cover an odd piniple, that may other- 
wife disfigure bis countenance, than to adorn his face : how ' 
far the fair fax (hould follow his example, ] dare not tcdi 
ID determine; but from them we naturally fall 10 Venus. 

Venus, the brighteft planet in the heavens, (he feais not ' 
fjmctimes, even at noon-day, to difpfay her beauty, and in 
this aitnour repofing an entire confidence, performs her couric 
alone, and free from all other attendants, in saj days. 

Mercury's wit and quickncfs fecures him; therefore he has 
no train, but generally Iheliershimfelf nnder the beams of his 
potent iotd, the fun, and performs bis circuit round him in 
fibout 8E days. But both ihefc inferior planets are found by the 
telefcope to increafe and decreafe as our moon ; for fometimcs 
ihey appear horned, foroecimes half enlighten'd, fometimea 
gibbous, and fometimea full, even on, or nigh this conjunction 
with the fno : by Which it is manifelt, the Ptoie maick hypo- 
thecs is falfe, whatever h.ypothelis is true. 

And thus at la(l are we arrived at home to coniemptate 
onr neij^hbour the Moon, which we may call our own ; for 
aa the fateliites about Saturn andjupiter move about them, 
fo moves the moon as a fiitellite about us. By the lelcfcope 
w>.' diitinguifh io the moon's cou me nance, an admirable dif- 
ference of parti, both for (liape and colour; the greater parts 
rdcnibling our feas, I.ikcs, ri^'ers, iflands, peninfulas, and 
continents j the leficr fjiois refcmblit^moanuins, hith, and 



No. VI. Katpre and Mot I oh e/CoMKTF. ij 

tails of various difpuii;}, tlio' believed by tiie maik ingeruous 
fa to be. 
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the Nature mid Motion of Comets. 



COMETS, or bUzing flara, were by the andents taken 
to be nothing ilfe but vapours and exJialiuons, or fuch- 
Uke diffipable naatier: But by oar late aflrortomers (and 
that more duly) they are found to be a fpecies of pUnets, 
that revolve about the fun in elipdeal orbits, whofe petiojical 
limes and motions, are as c6nftiDt, certain, and regular) as 
thofe of theplanets. Tbe eliptical orbits are fo very oblong 
and excentrical, thsC they arc but little different ftora para* 
bola's, and tniiybe conlidered at fuch. 

Alfo th« inclination of the plains of the planets, sre at moft 
no: above five or fix degrees different fiom ibe plain of the 
cclipiiek,' yet the pkins of comets are exceeding various, 
and acc^t all iniagiuibie incles of inclination with ooe aiio> 
ther, and with that of the ecliptick. 

Likewife the courfe of comets in the orbits is sot deter- 
mined one way, (as is that of the planets from weft to eaft) 
but indifierently ; fomc of them move one way and fome ano- 
ther 1 for fomeiimes they move from eaft to weft; fumetime* 
fromi weft to eafi; fomecinies f«>ra north to fouth ; other timej 
from.fuatli to north; and fometimes obliquely between any 
of ihefe ways, according as the liiwation of the plains of their 
orliit!,and the direftioaafiheircoHrfes together do determine. 

It is obferred, that comets in their defcent to, and a fee n^ 
ftom the fun, pafs quite through the planetary fyliem, as by 
the cnftiing figure mav plainly appear; which efFe^ually con- 
futes ih; notioii of (olid orbs, which fome of the ancients fo 
fondly conceited. 

Some comets approach in their perihelia, fo very near the 
fun, that they muft be prodigiaofly heated thereby, and this 
to fuch a degree, that they may not be intirely cold for many 
year!. Thus the lift famous comet in i6go and 16B1, at its 
perihelion on tliS eightbday of December i^Eo, fufteined a 
degree of heat twenty eight ihoufand times as great as that 
WC feel with us in fummer; or about two thouiand times as 
iatcafe as is that of a red hot iron. So that by Sir Ifaac 



so LlDttl' DlAXBI. Trfpt"""! ''709. 

deole and folid as iron, and were tbrou^OHt eqiullr heated 
10 the foremeDtioDed degree, 'twould Icarce, io our air, bk 
^Uy cooled in fifty tboufaod vears: fo that it camiot confift 
■«f v^Murs tXiA tsisMZuaxa as tae ancieatj tiiought. 



TbtJolarMem, •Kith the manner of a comet-j Jcpartun 
from, and defcenitng tofuardi the Sua. 



m.x ■ ^ Comet tfff- 
W fi^^d'tg towardt 
' the Sun. 
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The ingenious Captain Hally faith, that the comet which 
appeared ID iGSi, will probably api^ear again, in i7^S, being 59 
years yei to comcL Bat by a careful review of the hiftory of 
comets, I have, with no Qnall pains, endeavoured to find out 
the times of the levoluiions of feveral of them: and if the 
hiftories J have perufed are true, there will be feveral ap- 
pearances of them, before that time; nay, I am almoll per* 
Iwaded 

That one (or more) comst or blazing ftar, is now near u 
huid, or fonie flrauge appeurance in the heavens.* 
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Of the Fixed Start, 



HAVING in my former Dtarie), given an account of the 
fun, moon, and other planets ;, of the various fyftema 
of the heavens, of the wonderful difcoveries made by the 
telefcope, of the fyftems of the comets, and of the paffionj 
and aflefHons of the waudring ftare, 1 come now to treat of 
ihe fixed liars, and of their various magnitudes, diHanccs, 
number, and conOellations. 

All thofe glittering ftars {except feven) which we fee be- 
rpangling the firmament of heaven, and encircling the terref- 
trial orb at unmeafnrabJe diftances, arc called fixed ftars ; far 
tbo' they feem to roll about the earth in four and twenty 
hours, yet they keep the fame dilTances from one another, 
and from the eelipltck, they rife and fet upon the fame point! 
of the horizon, and pafs the meridian at the fame altitude,' 
and arc as if they were fo many lucid points fixed to the ce- 
Icllial 



• Tlic ahftvc difcotlrft anil pTediiTlinn of our aiitlmr fcems 10 lure 
had vety fufficicnl groundi fur a foundiirton ; for, when he hid jwr- 
ccivid fcoro Doffsr Hclh's ^JIni:Cf.,U CiiKclict Syauffis, or oihcrwinf, 
that at teift fourteen coraeti hnd been nhfccvtd in diflcrtnt yeiri 
ttirnughoul ihe preceding century, lit needed 00 ivitchciaft lo aflert 
th»l/(Bn''i' would ippear during the neit jo yearij and aceordingljf 
many tomets appeared during ihat lime (as we (hiU remark in ibfir 
(efpedlivc years ij ihey ociot in eourfe), and amuag ihc reft Doaoe 
Hr.Jly"> Mirwered very well according to his prediaion. OUi lulho* 
ver doe» not feem to hive had tLe ptcafure of obferving iha 
ulUhmeni of Li» prsdirilion, as he £e&\n ii\\oi i..|i.Vi%^ 
I» of auy more comets bcioie li^t -3 eij iiii- 
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leltial firnwiineDt, for which reafon they arecalled ihe&ud 

The ouraber of them which appear to the naked eye, ac- 
cording to the ancient altronomers, ate tcl^. But fince the 
telefcoiK hath been mveated, they arefound to l>e innumerablt. 

Their diliancea from 119 are incredible, being according 1 
(o the computation of our modern ailronomers, fo far off, j 
that if from one of the biggefl ftars, (which are fuppofed Iff I 
be the neareft) a bullet was (hot out of a cannon, and to con- 1 
tiniie its utmolt fwiftnefe (ill it arrived at our earth, it woulct ' 
be little kfs tlun feveo hundred tJioufand years in its jour- 
Bey, before it could reach us, 

Their magnitudes ate no lefs amaslrg, for according to 
Gallileus (whofe account is much lefa than fome others) ifae 
body of the leart ftar is aSove nine hundred thoufand milliona 
of times bigger than the globe of the earth. 

But to wave at prefeot tbefe nice fpeculatiooE, and to come 
to particulars more obvious and certain: Let us fuppofe our- , 
felves JQ an open plain, in a curious clear and charming night, J 
vicwingthe t>efpangli;d heavens, and beholding the wondrsu* | 
works of the Almighty; we cannot but obferve liars of iUf» ■ 
fcreai bitmets, and of different luftre aodgfory. To dil!m-% i 
tpifh clieie from one anoUier, the aociems divided them tnio 
fix degrees of bigoefs or magnitude : thoC: that you fee the 
biggeif and brighteJl ol the whole firmament, they called 
flars of ihe firft maguirade ; thofe that yon fee of ttic next 
inferior bignefs and hrighinefs, they called tiars of the fecond' 
tnagnitude ; thofe of the next degree, ftars of the tJiird mafi- 
Ditude ; and fo they gvadually decreafed to the Gxth ma^i- 
tnde, which are-ihe imailefl (lars of all : now to many ofthe 
liioU eminent (lars, the ancieuts gave particular names, call- 
ing ons Aldebaran, another Re^us, a thiid Rigel, a fourth 
Ai%3ai'us, a iifth Procyon, a ffsih Duhbe, and Co of many 
others of divers raagoitudes, giving names to about fifty liars 
k all. 

To have devifed names thus for every ftar, would baxe 
been very trouWefome, if not impoffible ; to remedy this in- 
convenience therefore, they ieparated the ftars into divers 
parcels, fbme more and fame lels ; and formed them by their 
imagination, into the (banes of "men, women, birds, beafls, 
and the like; which fcr.ved them.to as KOodpurpo&, as if the 
appearance of thofe Ihapcs were vifible in the heavens; for 
by thefc images or imaginary creatiuea.. they came to kruivt- 
and name the Jlars, as ditiin^y, as if they were called by 
particular iukcs: and after they came to be more accurate 
irv astronomical oofervacions, they put down upon paper, »e , 
--e bearing, diftance, and'mag^iitudeof the itars, and aflu- 

" ""' "" ^ ""^^ ~ ""J; before imaein'd; 

utest 
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them in i)ic licavens : and thus they parcelleit out all the vili- 
ble ftars into * ^S conflcllations or parcels, ta whereof were io 
the inidiile of the heavens, c acorn paffing it about Lkca girdle, 
which tliey called the iifi^ns, (in which the 7 planets Mwa\s 
move) 11 coaAellations or images ihey patcdied oui lowaros 
the fiQith part of the heavens, and ij lovraids the fouth, to 
which the roodern ailroromei s have added u more in the 
fouihem heraifphere, unfcen by us. 

. But that my fair reader may the better apprehend my 
meaning, f fhail defcend to fome particulars. Not far fium 
the noilji pole, the ancients parcelled out jj (fars, whereof; 
arc of the fecond magnitode, 3 of the third, S of iht fourtlj, 
14 oi the iifUi, and j of the fixth maGnitiide, and firmed 
about ihcm the ihape oF a bear, and calltd this conliellatioii 
by the name of the Great Bear, (to diftinguiffi it from ano- 
ther confteHation cf lo ftars. lying near ihele, called ihe 
Little Beat) which being put down upon paper, in their true 
and proportionate diflancea and magnitudes, as they are in 
the IieaTens, with the image drawn about it, will appear as 
in the Cgiiie viarked on ihi eeUJjal gl"^''- 

'. From which figure the ftars in the heavens may be eaflly 
iiSfavm, and diftincuilhed, the one frorn the oiher. 

\ Thus there is the Oar at the end of tlie tail of the great 
bcar.tbcftar in themlddleof its tail, and the flar In \.h rump, 
which has a diflinft name given it, viz. Alioih, (m alfohath 
that ftar in his back called Dubbe'l ; the lower (far in his hin- 
der fool, and the flat in his rojlub Or und'r jaw; and fo of 
the reft, according to tlie places or parts of his body wherein 
they ate poSied. 

But Ifecfe 'feven more emincri flars {all of the fcccnd mag- 
nltudei arc bv ftamen Tcparatsd frcrr the teft, and made a 
confleTlatioi)hyihenifelvCs,eaHcJi'ieWain or Charles's Wain, 
whereof the two lo^^yer fta/s arc the'ixvo wheels, the two ftars 
above tbefe arc the waggon part, and th^ other iliree ftars 
the three horfes (or oxen'l to draw it ; whereof one b the 
thill-horfc [or the filler) Called Aliudi, the juiddlerhotfe, aad 
ihe 

1 * The nUiti'lJrtifcntin'IlatinrM now in ofearc TT. viii, the iiIJEni 
or cuDneUilinni Of ihdiodiae. iB cbaDelLtioiiE on ihe north oF h, 
and !T on Ihe fouth. Muny flra^f^Jingof iinformrd ftati having hccn 
i-flduecd inio Eonftclltilon^ hy moiern aftronairers. 

. The tiumhtr of lUri alfo now put upon the eonllclLiiioni arc " 

more in numliir tliao iliofe mrntinned 1iy out author in iliix dif- 

einirre^ as J fli.ilUlAtw at the rncl of li, . ' . ,:' 

,Iii peiufing the JoTcrlptions of thffe con del !a lions, the reader 

' ■> hive at hand (1 celcRiil fllo'^c ;.ini1 eiittinatinj! each a 

, and n^ |fiere,w;tl> ^dfl^K'"" *""" -■"■■- 

'of'tSfor^, CzvatiiMf''^^ — 
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the fore-horfe of the wain. The image, pifture, or ftape «f 
this wain, you may eaftly form in your own unaginaiion. 

The farihcft two ftars 'from ihe end of ihi: tailof the great 
bear ate iiy our fcamcn called the guards ; for by them they 
find the itar it the end of the tail ot the tittle bear, called the 
poleftar: Thus, if you look upon thefe two flats in the hea- 
vens, and extend a line in your imagination from the one to 
the other, and fo continue it in the heavess about live dmei 
the diftance of thofe two ftars, you will meet with the pole 
Har of the feeond magnitude ; or the end of the tail of' the 
little bear (of michty import to the feamen) or by fome 
called the fore-horfe of the little wain, fiom whence vou will ' 
calily find the 7 ftars of the little wain, being in the fame 
ftiapc as the greater wain. [But the ancicnis added 3 ftara 
more to thefe 7, and formed the conIlclUt;on into the (hapc 
of a little bear, as I faid before. 

A hltle behind the tail of the gtcatbear, arc anotlicr parcel 
of ffars, which the ancients drew into the image of a man, 
and called this conftellation Bootes, or the driver of Charles's 
wain. He is alfo called Arftophylax, the keeper of the bear. 
There is anotlier liar in tlie border of his garment, of the 
firli nugnitude, (bveral times megtioncd (with other liars and 
conftella lions) in the holy fcriptures, namely, Job. 9. 9. Job. 
jg. j». and in Amos j. S. It is called Arflijrus, which in die 
hebrcw (ignifics a congregation or gathering together, fnit» 
able to the esprellionin Job 38,51. Canft thou guide Arflurus 
with his fons ? that is, witli all the otlier ftars that make up 
that conftellation. 

Any .of the ftars of tbis conftellation may be known aa in 
the laft ; for I Ihould fay, the (br between his hook and his 
head; that Id his cheek; that in his girdle; the lowermoftin 
his leg; the middiemoft in his knee; theuppetmoft between 
Arflutiis and that in his Itnee, See. you can eafily point them ' 
out, and know them as diftiuftly as if each of them had apar- 
ticular name. 

Another company of ftan that encompafs the pole of the 
ecliptick_, and lie difperfed in various places, the ancients 
formed into an image or- conftellntioo called the Dragon, 
wreubing sad twilling itfvlf betwixt the twa hears t It is 2 
notable conlletIalian,haTing ftars in everyone oftlie lafigns, . 
and the pole of the eclipiick is in the »ery middle of it. It 
haib one ftar of the feeond magnitude, being the laft but two 
in the tJil. Anoibtr ftar is c.ilted Rafabcn, being a bright 
tUrin the head of the dragon, famous for that the ingenious ' 
Mr Robert Hooke, Fellow of the Royal Society, made ule of 
ihij ftar, to attempt the proof of the motion of ihe eartfc 
byobfcr»anon, in 1674, Where he obierved (as the ReTc- 
■ " -J-*— »■— ■— i* ^-■■.j.n^gj ^ parillax of 
■ the 



J 



No. VII. C O S S T E L L A T I M •. JJ 

the eanli's annual orb, which infallibJy proves t!>e motion 
of the earth to be true, accoriiing to die doitriiie of Coper- 
nicus.* Togite one ioftance more: 

Behind the neck of the dragon, the ancients formed ano- 
ther cooftellation of ftars into the iniace of a fwan. The liar 
near the tall is of the fecond magnitude, and is called aridel 
or arided; and near the ftar in its breaft a new ftar xppcdted 
it) the year 1601, and after fome time difappeured. In the 
year 1658 it appeared again, andlikewifc in the year 1670, 
and fo it continued appearing and difappeaiing fcveral times; 
it was a liar of the third magnitude, and at this time wholly 
difappears. 

The liars in this (as in the other conftellations) are eaJilv 
known and diftinguiihed, if you obfeire abont what parts of 
the head, neck, breaft, wine=> "il> ^c- '''^V "^ placed. 
Wltat their magnitudes are, &c, 

And thus you fee the method made ufu of by the anclenrs, 
to dillinguilh itnd name the grcatell part of tlie vilible ftars in 
the firmament, by forming maft q( tnem into images and con- 
(kllations. 

There are fome few of the lelTer fiars, which could roi 
coovenienlly be brought into conllellations, which they tailed 
informes, or unformed ftars, fudi as the fix fmall Itars be- , 
Qeath the great bear ; and the three ftars before its head, the 
two fmall ftars by the tat! of the dragon, and divers othefty 
yet thefe are alfo ea(ily known by their fimation, diiiance 
froni, or neighbourhood to the conflellations near whicli they 
arc placed, or to foroe parts of diem. 

I am perfwaded that notliing can be more diverting to the 
fair lex, than to be able to know and name the conftcllations 
and ftars in the firmament, and to point them out to her fitic 
companions in a ferene clear night; faying, (for inftance) 
" Loolc yonder, madam, that great ftar of the firft magnitude, 
" is called the bull's eye, that duller of little ftars near it is 
" in the bull's neck, andcalltd thepleiades; that ftar of the 
" fecond magnitude, is the end of his north horn; and that 
"of the third magnitude is the tip of his fouthhorn. Look 
" yonder is the great wariior Orion.- This conftcllation is 



• UnFortuniitcly for our aMttior, and the great anrtinomers whofc 
BUthoiltict he quotes, the chinge of pl.ice of the fi>«l fl.iri hath 
been difsoveceil fintc by Doflcr Bradky, 10 be owing looiher caurts, 
vU. the jdjtrraiioii of the rays of light and the libraiitin of rhc 
oitli's aiii. The paiallai of the catlh'i orbic not amounting ta 
le Jccoud, ind it quite impftceplibk to all inflEumeiut. 
'" ' e. 4ot3 SOI hotvcrei iuvalidatc the Ccpi 
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** mentiontd, with the pleiades and others, in the book of 
" Job, cap. 38, Thofe three ftars of the fccond magnitude, 
** is called his girdle; and that ftar of tlje firft magnitude, 
" on this hde it, is in his left (houlder j and that great ftar o^ 
•* the firft magnitude, beyond his girdle, is in his -right 
" foot, and is called rigel ; thofe three fmall ftars in a right 
•* line, are in his fword. Look yonder, farther fouthward, in 
^* a ftrcight line with Orion's girdle, is the moft glittering 
'* ilar in the heavens, cafled firius; this ftar, with 18 others, 
" make up a conftellation called the great dog ; this firius 
" being in his mouth, and that other towards the right hand 
** is in his left foot, &c." The knowledge of thefe particu- 
lars, I prefurac, will be very entertaining to the ladies, all 
which I {hall endeavour to mew in ibme of the fucceeding 
Diaries. 
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\ /Of the Conjlellations of the Zodiack. 

rmy laft year's diary, I began my difcourfc of the fixed. 
Itars; and therein {hewed you, how the ancients (the 
better to know them) feparated them into divers pjarcels, 
called con {tell ations ; giving to fome of them the names of 
men and women, as Cepheus-, Orion, Cafliopea, 3cc. to others 
the names of beads, birds, fi{hes, &c. as the lion, the bull, 
the eagle, the whale, &c« to others the names of inanimate 
beings ; as the altar, the fiiip, the balance, &c. And the better 
to give my fair reader a juit notion or idea of thefe cpnftclla- 
tions, I there fhewed you, that there were 48 of thefe images 
'or conftellations reckoned among the ancrents; namely, i* 
in the middle of the heavens, ai on the north fide, and 15 on 
the fouth iide the fame; all which 1 deflgncd only as an in- 
troduction to the knowledge of the fixed ftars. 1 {hall now 
proceed to inftruv5> my reader, not only in :he knowledge of 
the names and (liapcs of the conftellations, but alfo how to 
find tliem in tlie heavens, and to point out the moft noted 
ftars in the firmament. 

1 Ihall^ begin v/lth the la images, that environ the whole 
heavens in the middle like a girdle or zone ; for which reafon 
they ar»; called the 12 figns of the zodiack; and becaufe they 
are fo oftea mentioned, and come frequently into ufc (more 
elpecially bccuufe the feven planets, or wuDaering {lars, con- 
Ibntly mov; tUereinl) The ancients invented it, charafters 

or 
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or marks to reprefent item ; noi made at aJl adveniores, but - 
neatly coniriTed to know ihem thereby, and uhidi are made 
life of at this day. 

Thele ii imagca, conDellations, or {igns, are placed in the 
heavens in this order: Aries, Taurus, Gemini, Cancer, Leo, 
Virgo, Libra, Scorpin, Sagiuarius, Capricomus, Aquarius. 
Pifces, and are placed in the heaven fram yvcA cowards the 
eaft, or (with us) from the right hand towards the left. 

Thus, if I fee Aries in the hearens, the pest fign TaiirBS, 
ftands towards the left hand, or eafterly of Aries, and thi; 
aext lign Gemini, (lands more eafterly, or on the left hand , 
(to us) of Taurus, 'and fo of all the reft. I 

The firfl: conftellation, or tign in the zodiack, is called 
Aries, orllieRain; and the character or mark the ilncients 
made ufe of to knav it, was two hums fet upright, thus, "V' 
This lign confifts of nineteen fniali rtars, whereof that called 
the firft ftif of Aries is the moft remarkable, beciufe from it 
many aftrononiical tablcg were formerly calculated; and from 
this liar Copernicus accompted the procelTion of the equi- 
noflial. About four hundred and feventy years before ouc 
Saviour's time, this ftar was in the firft fcruple of Aries; but 
it is now in ij degrees and 4 minutes of the lame fi§n-, and 
about rrSo it will entirely leave Aries, and be got into itte 
fign Taurus, Tliere is alfo (he bright ftar on the top of hia 
head, the liar in the rurap, &c. as Iftiewed you more fully 
in my lall. (Over the ram is a fmall conftelktioB of three 
flars called the triansie, which I hire here alfo remaikcd 
the better 10 find out Aries by.) I 

The next conftellation of tJic zodiack is Taurus, the Bull, 
denoted Ijy the ancients witli a. horned head of a bull, 
thus a. This image conliils of 4S rtirs, whereof one is I 
of the firft magnitude, called his fouih eye ; it is alfg - | 
called bv the Arabians, aldcbaran. Another in the tip 
of his north horn is of the fecood magnitude, that | 
of the third mai^itude is the Itar at thie end of hifi < 
foiiih horn, fhcn the ftar in the bend of his knee, &c. In 
this greater conftcllitioo, are included two fmaller, one of 
fire ftais i«i his- forehead, in foftn of the roman V called tl>c 
Hyades, (whereof aldcbaran is one of the top of the V). 
The other is a duller of ftars in his nedt, (commonly 
called tlie fcven liars, and known 10 every boy in the Krects : 
called ui the fcripiure (Job 9.9.5 the Pleiadest The other 
ifars in this conftellauon are wfdy known, by tlie places 
they poflefs in the imaKe, whether it be in his horns, less. 
face, necitj Sic as 1 fully (hewed you in tJie iaft year's . 
Diary, - , 

~' 5 tliird conftelljtLon In the zodiack is G?minl or the ■ | 
"red by two bo'w ewfa^a.'iwi^ t«vt 
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Tlie fourth Ggn, is Cancer or ihe Crab, ind is known by a 
chara(fler_ of two oppofite eyes and horna, tlius, ffi : Tfei 
cpnltellaiion haih none but final! ftars only, two of them are 
of the third magmtude, thai in the brenll is called praifepe, 
much celebrated by the ancient poets ; as are alfo the oiha 
twf) called the north and fouth aiTelli. 
* The fifth fign in the zodiack i» Leo or die Lion, which the 
ancients a^eedto be defigned or charaflerizcd by a lion's tail 
ttirned upright thus S\,i containing 4J liars, whereof t are -'" 
ihe firit magnitude, viz. the lion's heart, called Regoli._ , 
Hod tlie lion's tail, called Cauda Leonis, and is a very fair 
lUr. Thete are alfo in this image i (tars of the fecond mag- 
nitude; namely, one on the top of his loins, and the other m 
his nedt :by which 4 flarsall the reft may beeafily kno\i 

The fixth Ijgn is Virgo, or the Maid or Virgin, which 19 oe* 
noted hy the folds or hims of a womnn's garment in this 
njanner rtf ; of above 40 ftars, and hath one confiderable 
One of the iiiH magnjiude, called 3pico Virgiois, or Tindt- 

Thc fevemh (jgn in this circle is called Libra, or the bal« 
laBceor pair of fcales, which they have ponraiified in the 
(iraiiitude of a ballanee in this manner, £s confilUng of 14 
ft.its, whereof 1 are of the fecond magnitude, viz. one in the 
foo there -fcalc, called laox meridionalis, and the other is 
Ibmetiraes called bilanx. 

f The eighth (iga is Scorpio, or the Scorpion, defcribed hy 
the knoted tail and Iting of a fcrpent thus, rn which hath 
one of the firft magnitude, called Cor Scorpionis, or th« 
Si:orpion's Heart, and one of the fecond magnitude in the heai). 

The ninth iign ia Sagittarius, or the Archer, which the an- 
cients have noted with the portraiiSure of an arrow thtjs, Ji 
called alfo the Centaur ; it confifts of jO ftars, two whereof 
are of the fecond magnitude, one in the knee of his right kg, 
and the other in the hee! of the fame leg. Between his two 
forefeet is placed another fniall coBfteiratioQ called the SoU> 
thren crown, (corona auftrina.) 

The tenth Cgn is Capricorn, or the Coat, which antiquiiv 
noted with a goat's foot tied in a ftring thus, yf- con/illingof 
tweniv eight ftarg, but none of (hem either 01 the firft or 
fecond magnitude. 

The eleventh iign is Aquarius, or the Water-bearer; which 
ihe ancient aftronomers have depdured by the waving of 
water thus ^ ; having 41 Aars in it, but none of any conlidcr- 
able magnitude. 

The twelfth or laft fign of the zodiack is Pifces, or the 
Filhes, and this image is reprefented by two filhes bound to- 
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teUier thus.K ; which contains 36 ft.irs, but none of iheni 


cither of tlie firft or fecond magninidc*. 


+ As (he aneienta did neatly charaflcrize the iifigrs, fa 


likewife did they depift the 7 planets in like manner, whicli I 
Ihall DOW alfo ihew vou. 

Sactirn is depiAed like an old man leaning upon a SisW, 
after this manner h- 

Jupiter 




all the conftelUiioot, ot be had promifeU anil intended, I Qia|| 


here fupplv the dcfeA by fubjoioiog the wba!e caialogue oftonftei- 
ktions and numbec of Ilus upon cjch, as no* genetjUy ufed. 


I. The x\nhe confttUatiimi in the zodiack, with their char»c- 


leii and oumbct of tlari, aie Lhui : 


Stars Stars, 


• I Aries — y ~~ ~ no 


7 Eibri — .Ci: — 3D 


.Tauru. » Si 


8 Scorpio fn — 35 


3 Gemmi IT — — 33 


9 Sagitary j — 3, 


4 Cancer ^ — — ^t 


10 Capricorn \T — 30 


m ihf" — <5>. — — 45 


11 Atjuarius -3 — 49 
nPifces-K - 39 


UfiBP-IJ ,« 


m 


r8j 


1 ^ _ . The (!ars in the zodiick arc 417 


n. The iB northern eoiincHatioas aie 


Slira StJiri 


1 Uifa minor. _ — ,„ 


t! Petfeul ~ _ _ «o 


1 Ui& major _ _ jj, 




3 Duco _ _ _ j7 


11 Serpcntirius — _ j, 


4Cepheu3 _ _ I4 


iS Sen-eni _ _ _ ,g 


S Camelopaidalus — i3 


.) Sagitu _ g 


6 Jordiwu. _ _ ), 


a.Muil, ,. 


T Booiei — — — 38 




8- CoroiH B0TC*lii — — 9 


*> Delphinui — — i; 


9 Henzulei — _ _ ,4 


i| Euuicului — — — * 


» Lya _ _ _ ,, 


»4 Pcgafiii — — _ ij 


II Tygris _ _ _ jg 


iS Andromeda — — 3* 


■ k CygBiu _ _ _ la 


m T.iangalum — _» j 


U Scepttum — _ _ ,j 


JT Irmui _ _ __ , 


y *tKCtiaoi»eia — _ ,3 

^^^ 4°° 


tS Coma BcreDicei — i; 


^^^fci^^ _KfflL4sisaiw*„^.» 


^^^^^n>Oin ciK diary fa 


"'']BlH| 
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Jupiter is reprefented like a kin^ bearing a icepter.thus %, 

Mars is noted by a war-like engine, thus cf • 

The Sun by .a round figure, thus © : and fomctimes by a 

figure bean)ea about after this manner 0. 
Venus is figured in the fhape of a young maid, thus (5» 
For Mercury they drew a young man with wings in his cap, 

after this fafliion $. * 
And lafUy, for the Moon, they marked, it horned, thus J 

or thus C as (he appears in her quarters. 

T&e auth&r;at 'the bottoms of the almanack pages for x>XO, 
• • thus.defcrihes the conflellattonsyihverfe. 

The northern eonflellattons. 
WitWn the glorious firmament, the /ky> 
Doth eight and forty conftellafions lie. 



lU. The 37 

x' Cetua — — 
% Orion — ^ -— 

3 Eridanus •— - 

4 I^epus — *• ' — 

5 ^anis major — 
6-Columba — - 
7 Canicula — • - 

•8 Mohoccros . — 
p'Kavis — ' • — 
10 Hydra — — 
I r Crater — — 
\x Corvus — *• * 
I ) Gtbx • — . - - — 
X4 Gencaurxis • -— 
1 5 Ijupus — — 
is Ara — — - 

1 7 Goront auftraHs 

1 8 Pilctii airftralis • 

19 Grws — — • 



ioathem jconftellations an 
Sta]:s 



x8 

tfo 

3<5 
»3 
»$► 

X I 
XI 

a> 

XX 

Pi 
*4 

2X 

7 
13 
17 
*3 

406' 



ax> Phffpix .— — -. ■ 

ax Ind^s _— '^*— . • 
11 Pavo •— - -^ . - 

13 Apus — — - 

14 Mufca, — — ' 

15 Camclcon — 

16 Tringulum aufhak 
a 7, Pifcis volans — « 

18 Dorado — -^ < 

19 Ntebe» — — ^ . 

30 T-oucan — -r» 

31 Hydrus*" ' — ' ' — - 
31 Nabicuka '— 

■.33 Rhomhoides — 
^34 Royal Oak — 
'35 Lynx — — ■ 
3^ VCTtagus — — 
37 Omcom — " — 



Stan 

-■ .»* 

■ ba 

■r IX 

— 4 

ID 

— s 

— 7 
T- 4 
^ 3 

— 8 

— ■ vo 
— ' 3 

— • 4 

— ro 

— 19 

— X3 

— 19 

179 
406 



Soafhemftars 485 

Northern ftars ^59 

Zodracai flars 417 



Stars in all i6tfi 
* But tlicfe are not to be undcrftood as the number of all the per- 
ceptible ftars, but only of thofe now put upon ccleftial globes. The 
britiik catalogue cdbcains 3001 (tars^ tbjugh it confiSs of fewer 
^^uii(SeUdt'oa$ thin the afaavft- '. •> ' * 
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Firft near unto the cold and northern pole, 
The dragon lurks, and both the hears do towl. 
(The hinder parts of each, fev'n ftars contain, 
Called the leffer, and the ore ater- wain,) 
The hare comes next, the bear-ward, and the croWB) 
Then herculcs advances kneeling down : 
Great ferpeniarius riding on his fnake, 
Dolh next a formidable uuage make. 
Under the tuneful harp of Orpheus 
Are plac"d the Eagle, and Antinous. 
The filver Swan her downy wings do fpread 
Above the dart, and ^ortive Dolphin's head. 
Then Pegafus comes Bying on amain, 
Andromeda next follows in her chain : 
(The Triangle at a fmall diftance ftands. 
And at her feet you fee in Terleus's liands. 
The raonftr'ous Gorgon's head ; above are feen 
Cepheiis, with Caffiope his queen. 
.Auriga with his goat and kids appear 
At Ull, which ends the northern hemifphere. 
The fMclvc Jignt, or csnjlellations of ihe Zodiaek. 
Between the north and foutb, all round the fky, 
Juft in the midfl, twelve conftellations lie 
Wc call the (igna ■ and firft the Ram begins. 
The Bull next follows, then the loving Twins. 
The Sea-Crab, Lion, and the Virgin tender ; 
~*"hen comes the Balance, Scorpion, and Bow-bentfer; 
!&e bearded Goat, next follows in tlie train, 
lie Waterman comes next, then Fillies twain, 
bring you round unto the Ram again. 
rhcfiuthnn ci>«pUations. 
Within tliC fpace o'th' fouthern heraifphere. 
No more than fifteen images .appear ; 
The monftroos Whale clauns jjface before the refi, 
Eridanus's dreams How near his breall. 
The Hare is nest, and then Orion bright^ 
Who fhines moft glorious in a winter's right. 
Then comes the great dog Sirius, at whole tail 
The famous Argo fprcads her yielding fail ; 
Above her mails the little doa doth fiame : 
(This conrtellation hath no latin name.) 
Next Hydra ftreicheih out her tail afar ; 
The Crow and Pitcher, near it feated ate : 
The monftrous Centaure boIJs the Wolf by th'hecl ; 
Then comes the Altar and Ixion's wheel, 

I Uringf up the rear. 
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I' ' — ' — 1 
Abotitihe fouihern pole, far diftant be ** j 

Twelve confte Hat ions, which we cannot fee ; ^^^^^| 
They're call'd the Craw, the arablan Phceiiix, M^^^^H 
The Indian man, with three darts in hia band. '^^^^H 
Thebirdofparadife, the link fly; ^^^^H 

The fine tail'd Peacock, the Camelion fly; ^^^^ 

The fouth Triangle, and the fouthern Snake; ■ 

The Toucon Goofe with its long monftrous Beak ^ 
The fiih Dorado, and the flying Fi(h ; 
Two magellaoick clouds libcwife there is. 



17^3 ' 

Of the reafons tuhy the ant'tents brought tBc 
Jiars into thefe figures and reprefentationSf 
according to Dr. Hook^ and fi)me otheri, 

AND Grft ihe ftars, if not precifely, yet after a fort, do 
reprefeni foch a figure as they hare dcpifted it by : thus ■ 
the three ftars over the Ktad of the ram, that is in the Ihape of 
a triangle in the heavens, they have drawn upon the globes 
and maps of the_ fixed (tars, the figure of a- iriangle: and 
the feven ftars'in the tale aod back, both of lue great 
Snd little bear, Js called the greater and lefler wain o*" 
*aggon; becaiifr it pretty weJT refembles it, aad fg doth 
ihe crown and fcoipitm as fome people imagine. 

A fecond reafon. was, to continue the memory of fome 
notable men, who citiicr in regard of fome mighty and 
ligtiat atchicvemcnt done, or in regard of their fmgular 
pains taken in advancing altronomy, had deferred well of' 
niaokind; fuchas HercuTcs, Perfcus', and others. 

A third reafon was (according to the fuperfiiiion of the 
antients) that thefe images exprefs fome properties of the 
liars that compofe them ; as thofe of the ram, to be hot 
and dry ; Anaromeda chain'd, betokenetb imprifonraent : 
the head of Medufa cut off, Ganifieili the lofs of that part : 
Orion witli his terrible and tnreatning gefture, importeih 
tempers and dreadfd effeifis : the Serpent, the Dragon, 
and the Scorpion, (ignific poifoo ; the Bull inixnuateth a me- 
lancholy pamon : the Bear inferrcth cruelty, and the like. 

And laftiy, befides all this, the poets haa this defign touch- 
ing the reafon of the invcntioa of thde ccndelU lions, 
namely, to ma^^incB. fali,^ ' - ■ -^ 
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of man, was almoll utterlv aegleftedj hereupon, they began 
to fei forth, that under fiflicioua anti delightful (lories, that 
thereby fuch as could not be perfwaded by advantage, might 
by the pleafure be induced to take a view of thefe matters, 
and thereby ai length fall in love with them. Some of thefe 
poetical dories you may have hereafter. 

171 I 

Hovj to knovu the jixed Siars. 

Bui cries the fair-inquifitive, by what means or wap tnuft 
I know thefe itais in the heavens i 

I anfwer. There are divers ways or helps to know tliem ; 
Tome of which I (hall here put down. 

_ I. The BrA way then to know the (Jars, is, bv having the 
pifture or reprefentation of the conftellations oy you, and 
knowing one or more ftara in the heavens of the (amc conftel- 
lation, by comparing (he Hars in the pifture or figure, and 
thofe in the heavens, and conlidering their iiiuatioo, di dances, 
and raagnltades in the one. you may eaCly find out thofe in 
the other. 

Thus for example, I would know the liars in the heavens of 
the ctmftellation Taurus: I take the pifturein my hand, and go 
out in feme fair Night, and viewing the heavens, J find out 
the little clnftcr of liars called the leven ftars, (known atraoft 
by every body.) Then I look upon mypiflure, and obfcrve, 
(holding the backfide of it towards that part of the; 
heaven?, and die piflurenfthe coolleilation towards me.) 1 fay 
I obferve in the pidhire thus held, a larae bright itar bigger 
than all the neighbouring ftars, ihat is further from me, (or 
nearer 10 the earth) and more towards the eaft or left hand, 
called Aldebaran : theit li look up inio the firmament, and there 
obferving the fame pofition, and bignefs oi the ftars, 1 foon 
find out Aldebran ; or the Bull's fouth eye. 

Having found out this ftar, I look again on it, and in 
the figure of diis conflellarion, I find five ftars placed , * 
as in the margjo^ like a figure of five, or the Roman V. , , 
One of the j flats on the lop of the roman V being Al- * 
debaran, whichljuftnow found out; and that thefe five ftars 
make up a fmall couftellation, called the Hyades, t look then 
in the heavens, and confidenog Aldebaran as one of the tops 
oFihb V. I foon find out the Hyades, and that the other ftar 
is thenorrhem eye of Taurus. Now I would find out the two 
horns oFthe bull (or rather the two ftars at the tips of his 
horns. To do which, I view my eondellation or piflure, 
and obferve, if 1 imagine a line from the fingle ftar at the bot- 
'*■' "' r Hyades, I laft found out, 10 be esjeoded 
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line.wUl go alittle wiiliaut IJdetht; north-ltorn, and the louih- 
horti, both being towards the eafl or left hand of the V. Other- 
wife 1 may do thus; I fiad in ic, that the Pleiades, (i 
i ftars) and the Bull's eye (or Aldebaranl and ilie Bull's nort 
horn make a triangle ; the iides from the Pleiades and from 
Aldebaran being pretty near et^ual, and fomething farther in 
difonce, than it is from ihe Pleiades to Aldebaran ; I look then 
in the heavenSi and foon find tha north ftar out. and by that 
the fouth horn is ealily foundt being nearer towarde the earth 
and about half (he diltance, as ilia between the Pleiades. and 
Aldebaran. 

Or 1 might confider the Pleiades and Aldebaran, and the 
nonh and fbuth- horns as a Trapez;i. or 4 (idcd figure, and that 
the ni'o neareft ftars, (or (horieft fide) is towards the left-hand; 
and by ihis means find them out in the heavens : And the like 
rtay be done for the finding otit of any other ftars, in this con- 
flellation.orof any other, from the knowledge only of but 

If you fuppofe aline drawn from Aldebarao, to the Pleiades, 
and continued near double their diftance farther, you will find 
out the triangle over tlie Ram [or Atiea) and by dial you may 
find ontilie reft of the Iljra as before direfled, 

Or if you imagine hnea drawn from the Hyades, by the 
nonh and foQth horns of the Ball, and continue theitraBowF 
double that diftance, they will include two bright ftars, called' 
Caftor and Pol!i;\, io the fign Gemini [ from wliich, and ibe 
primed conftellaiioii above, the others, may be eafiiy found 
eut ; and the liks for all the reft. 

a, A feeond way Is by ihe paflinfr of Bme of tJie pfaaets, but 
cfpecially the moon through the ligns, 01 by fcmeeminenr 
ftars, to find them out. 

3. A third way to know the fixed ftarr, (and alio the planets 
by) is when thev come tofomh, and if widial you have their 
height gi^'en, and dien by a quadrant, find tlieir height!^ iff. 
the heavens, you may with (Treat cert.iinty ard cafe find them out, 

4. A fourth way, is by their riling and felting, 

J. A fifth way 10 know the fi.«d llats, is by fonie inftru- 
mcnt. Of by the globes. 



0/lif Edipfi! Ihis pr^ifll yrar, lyu*. 

This year there will be 4 eclipfes. whereof two will be of 

thefufi.and twoofihe moon, but none can beleen in England, 

but a fmall ooeof the moon, whidi happens upon ilic thirtietliJ 

day of Ntnember : lis beginningwill be nboui 3 quarter of aa 

hour paft fix in the morning ; the grsaieft darkneii will be at 

■ ' hour pift fcven ; and its end at half an hour paft eight 

5 fpd flie will fet cclipfed *. ' -^^ 

KthtCe eelirftj I find no o\i 




__^ 
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Eclipses. 
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\)f the Eclipfes this prefentyear^ X70J. 

There will be but two eclipfes this year, and both of the 
iun, and both of them invifxble to us in England. The firft 
of them on then of May, about eight a clod in the evening. 
The other upon gunpowder treafon day, at two a clock in, 
the afternoon f • 

The times of the iSclipJes this year^ 1706. 

There will be four eclipfes this year. The ^x^ of the moon, 
April 16. it begins at 5 minutes after midnight, greateii ob- 
fcurationat 18 min. after one the next morning, and ends %%• 
min. after 2. digits eclipfed j. The fecond is a ^reat eclipfe 
of the fun on May day|, of which fee in the begmmug. The 

• y third 



f Of thefe eclipfe alfo I find no observations on record. 

t As accurate obfervations of eclipfes mav be of ufe in determin- 
ing the degree of accuracy that obtains in a(tronomical tables ; cither 
by comparing the obfervations with the calculations which we find 
made by any one (fuppofmg him to have ealculated truly), oc'with 
accurate calculations which any perfon may make for that purpofe ;■ 
I (hall fubjoin, by way of notes, to every years preditSUons, fuch 
observations of edipfes as I find recorded in thePHlofj^hte^il Tranfac" 

tioHS, Lnpfic AHSf &c. And fhall here begin with that on May -jV 
(viz. ift day old ftyle, or lath of the new) this year, it being the 
firfl I find upon record. 

Jn the philofophical irnjifaB'tons are thefe following obfervations : 
which however are not the moft perfedb, on acceuiK of the frc- ' 
quent clouds which often covered the fun. 



I. At Crcen-wich, by Mr Fkmficad, 



Corredttime 

bythcpcud. 

dock. 

h. m. 

8 

8 



9 

9 
10 



21 
aS 

IX 

3» 



• s. 

30 
00 

xo 

50 
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A vcrv fmall part of the fun's diameter was eclipjfed. 
The chord of the arch of the fun*s periphery eclipfed 

was 14' 40*» 
The parts of the diameter femaining clear 5' 40*'.* t 
Thcfiime — — — — .4 30. 
The fun appeared through the breaks of the clouds 
and fhewed the eclipfe not ended. Qnuds again till 
When the fun (hone out .igaiujwe faw his limb ixitiie, 
and thi eclipfe certainly over. 



36 Ladi'es' Diaries. [Tipper.] 17x3, 

third is of the moon, 0&. xo. It begins nineteen nominates after 

6 in 



». At Canterbury^ by Mr S* Gray,^ 
CatttQc time by the 



pend. clock. 
h« m. 

« 53 

9 08 

9 31 
9 3tf 



9 
9 



S5 

51 



10 ox 

xo 04 

xo 14 
10 16 
xo zo 
10 30 
10 31 
10 i6i 



digits si darkened. 

— X o or more 
The Am Oiintng for a fhort tSme, tht eclipie 

feein*d to decreafe. 

— ^\ a little clearer. 

— % 

— »* 

—— X 

■ ol 

I The end accurately mth a tube of I £ fcec. 



1 



3^ At Horton near Bradford in Torkjbiret by Mr A* Sharp. 
Correct time. J 



h. m. 6« 

8 35 00 

9 ox 00 
9 04 54 
9 06 33 
9 07 S3 
9 .1% SO 
9 x6 08 

9 x8 48 
9 ao 45 
9 XX 48 
9 x8 4<$ 
9 44 45 
9 54 4* 
Xo'o6 !• 

io 19 55 

xo 24 00 

X.O 30 00 



digits dark 



' > by ocular eftimation. 

8_3_ eclipfcd on the fcene. 

""""^ to 

"■"""^ - °to' 

_. pI cxa(£tly, the fun {hining out clear. 

• 94 the fun ftill clear. Grcatcftobfcurity. 

-^— 9^ ft ill clear. 

— ■ ■ I pi:ccifcly. 
The fun fecn through clouds; theeclipfe not ended. 
The fun fecn again .perfe<5Uy round and.intirc. 



4. At Bern in Switzerland, by Capt. Stannyan, 

Captain Stan»yan, from Bern in S-witzerland, writes , that the fun 

was totally darkened there for 4^ minutes of time ; that a fixed flar 

aCnd a planet appeated very bright ; and that his getting out of the 

icUffe "Was preceded by -a hlo»d-red ftredkof light, from its left Ftmby which 

^ontiifUednot longer than 6 or 7 feconds of time \ then part of the fun*s 

diik 



No. ni. Eclipses. 

6 in the evening, greateft obfcuraiion 3 



very wttiot gave i light aad 
^ht ufcuodn. 
Upon ihit ihe wriler of the tritnlatSions cbfcrvct ihat 
The Caplain ii the Gtft man I ever lieard of, that loolc notice of 1 
ted fticnk of light pteccding ihc emeilicin uf ihc Tun's bodj from a 
toliJ etliple : and I taVc notice of it, becaule il infect that lie nisgit 
kl OB almifphtre \ and its Ihoi t conlinuiucc of only S ht 1 fccoilQi 
efcime, telk ui, that ilikiittUmt mwc tbaa the i or 6 taninilh 
faM ff her £amiUr. 

J, At Geneva, by Mr J. C. Facis Duillier. 
This gentlemin tould fee neilher the beginning norend of the 
eclipfe ; and all that can be collcacd from Ins accauai, ii ihat the 
dimlinn of the total dirkncft or total immerliou wai preci<elf j 
minuica 1 thai during the time of the total daricnefs, a whiicncft 
feemed^o break out tram behind the moon, and to cncompari it 
oa all fidci equiU;, its bieiidih being tere than one-twelfth of the 
moon't diameter, and wai but ill dcttrmtned in its outward fide | 
chat a little After the fun begHn 10 appear again, the wtiiieoelir ca- 
titely Tanilhed ; and that feveral ftari and planets wece feeo. 

Tie fame gentleman faiih that, according to Mr PiofeDbr 
Gakliir't obfervations, from Ihe emerCon of ihc fun to the end of 
t'.it ccliple, iheie was ih. $m. jet- 
He aUb faith thai the fame gentleman communicated to him the 
folloirinf Obfervationt made 

*. At MerJiiUu by Mr Citixelks and FBlirr Laval, 

At-Mir/iilUi the eclipfe began at — — — S >S 40 
It icachcd the fun't ocntci at — — — s tt 

It wa» total at — — — — ■ — 9 34 tj 
The fun begjn to appear again at — — 9 37? 

The eeiipfe came a^in 10 the ceotet at — — 10 d aj 
It entirely ended at — — — — lo 47 jo 

Three ftari were dlftiniaiy feeo ; and daring 3 minules it wit not 
pDlTible tore:id. And tlicie remained one bri)^ht digit, all about 
tlie globe of the muon. 

The manor houfe of DW/in- U in the latitude of 48° 14'! ''n longi- 

tudeilis4° 13' ts" [0 the eaftward of the royal ohfirvalocy at 

pjris. And S( Ptilt's Church u Gtiuva is, in latitude, o" 1 1' to the 

ibuthwatd, and, iu longitude, o" i' i" (o the wcflwird of DniV&r. 

T. At Z^iriti, by Dr J. J. Sthlathur. 

Wchave had here, may ri, both a total and annular eclipre of 
' ' ■ t i loui, bcHufc the whole fun wit wveteii b^ vW to'k«\ •, 
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about 4 min. before 9, digits eclipfed 7 and three fourths. The 

fourth 



tnnular, though not properly ib called, but by refracSbion, for a 
ruddy brlgbtnefs appeared about the moon, ariling from the rays 
.icfradbcd by the moon's atmofpherc. 

• 

a* m. 

The beginning of the eclipfe "was j'n tiie morning 8 54 
The middle — — — — — 9 58 
The end -r- — — — — 11 i;^ 

The mora of the mean and full obfcuration 4m. 
^th the fixed (lars and planets might be feen. The birdii betooi: 
jthemfcWes to their neQs. The bats came out of their holes, and 
^he fiOies fwam upon the water. We ourfeWes perceived a fenfible 
degree of cold, and the dew fell down upon the plants. 

The following obfervations, of the fame eclipfe^are extra<5ted fiOA 

the Leipfick ABs of the Learned, 

8. At Leifjick. h. m. s. 

The beginning of the eclipfe at about — 9 JS © " 

The grcateft darknefs — — 10 %$ %o 

The end — — — — 11 35 4S 

The duration of the eclipfe about — »ai o 

• 

There was fcarcely one-third of a digit of the fun's difc uneeJip/ed ; 
and fcvcral fixed ftars, with the planets mercury, Tenus, jupiter^ 
and faturn were vidble. A fliining ring was alfo obferred furrotind* 
ing the moon, parallel to its limb ; it was denfer in that part te- 
wdrds the moon, and rarer in the other part which was fartheft from 
it ; but it was, neverthelcfs, bounded by a very accurate periphery, 
and plainly to be didinguiihcd from the unechpfed part of the fuB, 
which was above it towards the zenith. It was lefs than the un- 
eclipfed portion of the fttn*s difc, and its brightnefs was like that 
of diver. The edge of the moon was pale like douds, whilft the 
inner part of the difc was quite black. 

f , At Jens (viz. Eyfenach or Jfenack^ in the Marquifate of Tlur'mgU 
in Vf^er Saxony) by profeflor Kav^ergtrus, 

h> m. 8. 
The beginning — — •— •— 91x40 
The middle — — — 10x159 
The end — — — — 1x5x18 
The whole duration — »— » lo 38 

The digits eclipfed ix|. 

When the darknefs was greateft, he faw Ycnus, jupitor, and 
capella. And fo great was the darknefs, that he was obliged t<B 
light a candle, in order to diihinguifh the minute and fecond point- 

cr$ of hii peadttlum clock, which was pUced ia the window. 

z-o. At 
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fourth is of the fun, o<ft. 25*. at 3 in the afternoon, invifible* 
rh'9 

xoi At Berlin. 

h« m. 

The beginning -;- ' — 9 14' 

The end — — --« ix 45 

The digits eclipfed were x i|^ 

fX. At UrattflavU (viz. Brtjlaw in Silefia) by R. P. Chriflophct 
Hmrichf profedor of divinity and mathematics. 

h. m. k. 

7*b€ beginning of the eclipfe — — •— P 39 4* 
The beginning of total darknefs — — iq 49 * 
V The middle — — — — 10 49 30 
The end of total darknefs^ — . — 10 50 •' 

h. m« $«' 

The end of the cclipfc — — — i» * »o 
The duration of total darknefs — > — • x • 

The duration the eclipfc — — » a* 40 

The diameter of the moon exceeded that of the fun by only !$» ttf 
the fun's diameter. 

At the time of the total darknefs, fevcral ftars were vcrv eafily 
icen, efpeeially two near the fun. And a circle of a faintim light 
furrounded the moon like a halo. 

At xoh. 6 m. 3os< yrhetk $ digits of the fun were darkened, a 
parabolic fpeculum, of j feet diameter, juft fet fiie to dry wood ; 
which it would not do at 10 h. x8m. »os. vAicn 7 digits were eclipfed . 

At X oh. 35 m. 30$. when xo digits were obfcured, it juft fcorched 
a piece of rag. 

At xoh.* 4xm^ os. when xi digits were darkened, it would not 
fire any inflammable fubftance. 

A bucniag lenfe, 9^ inches dianieter, when 9 digits weiie eclipfed, 
at xoh. 30m. juft (corched the rag; but when xo digits were 
darkened, it would no longer light any inflammable matter. 

The fky, during the whole time, was remarkably ferene. 

* In the philofophical tranfadtions it is recorded that 

This eclipfe was obfcrved at the town of S. Ignatius in Paragua, 
where the altitude of the fouth pole is i6o sx' , and its merid. dift. 
from the R. obfcrv. at Paris 3 h. 57 m. 5os,by F. Bonaventura Suarcz, 
milfionary to that place. 

h. tski 
Beginning of the eclipfe, Nov. 5 N. S. -r- 8 51 A, JVf. 
Digitt obfcured a — — — at 9x5 

3§ / — — — — 9 40 
4 .» ».. -» 10 o 

1.. — — xr 5 

The end at — — — — ix X5 
The greateft quantity 4 dig. at ph. 50m. The times by a pendiv* 
lum, rc<^Ufied to true time* bv the altitude ot thc^X. t»x%. ' 



40 Ladie s' Diaries. 1707. 



1707 

The EcUpfes this year. 

There will be fix eclipfes this year. i. A fmall eclTpie o^ 
the fun at his letting mar. ^^ invifible. a. A total eclipfe- of 
the moonf april 6. of which fee in the beginning. 3. An invifi- 
ble fmall eclipfe of the fun on april 21, at a in the morning. 
4. A very fmall eclipfe of the fun fept. 14 about midnic;ht. 5. 
A great eclipfe of the moon at noon day fept. jo. invifibfe. 6. 
An eclipfe of the fun odtober 14* about 3 a clock in<the after- 
noon> but invifible to us. A famous d \^ S ^VX, July 9 at 
10 at night. 

Two Arithmetical Enigmas. 

X. In how long time would a million of millions of money 
be in telling, fuppofing one hundred pounds to be counted. e- 
tery month, (without any intermifRon day or night, funday 
or work-day) till all be told? 

a. If to my age tliere added be 
One half, one third, and three times three ; 
Six fcore and ten the fum you1d fee, 
Pray find out what my age may be ? 

t This eclipfe was obfervcd as follows : 
I. At Bofion in^Ncw England^ by Mr. T. Brattle 

Time correAcd. 
b; altitude. . 
April 5. N»S. 

h. m. f. 

A very notable penumbra;^ — • 6 5» o Pi Af. 

The moon quite immcrfcd — 8 i 15> 

The moon plainly began to emerge — 9 4*' 30 

The moon is fully illuminated — 10 54 o 

X. At Zurich y by the two Doctors, Scbeuchzer*s» 

h. m. 8. 
The penumbra on the fide of wtfr<e*/« — i» p iS night«- 
The true fliadow within the difc — xir iS 40 
The whole body of the moon in the (hadow x »3 »o mom« 
The true beginnmg of the cmerfion — 3 9 4o 
The penumbra — — — 4 ' 3 4® 

All the moon entire — • — — 4x4*0 
The duration of total objuration — 1 4^ ja 

The whole duration of the eclipfe — 3 f 5 f« 
Irom the beginning to the total immerfion 1 4 4© 
Fivm cbecmcdi9n o£4he tocalrccUpfe to tbs cn^ ^ ^ ¥» , V Kt 
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The Eclipfes of this Tear. 

In this year will be four eclipfes, namely, two of the fun, 
and two of the moon. The farft is of the fun, the nth of 
march, near 7 in the morning, but invifible to us. The ad* 
is of the moon, march aj, about 6 in the morning: fhe will 
be above half eclipfed, but not much vifible, becaufe the iun. 
will rife before the middle of the eclipfe. The 3d f is of the 
fun, feptember 3, about o of the clock in the morning; it 
Mfill be a yiiible eclipfe, ana about a third part of his diame- 
ter i 



3. At S. Ignatius, by the miffionary F. Boh. Suartz, - 

April id, N. S. h. m. 

Beginning — — — — 7 55 -P* M^^- 

Total obfcuration — — — — 8 58 

Beginning of emeriion — — — i o 45 > 

The end was not obfeived becaufe of clouds. 

This eclipfe was obfcrved at Paraguay by F. Bonavcntura Suarcz^ 
thus : 2708 april4i'. M, N S. 



Immerjion of the moon 

h. m.'' s. 
Into afeniible penumbra T X z8 o 
Into the fliadow -.- xx 30 ap 
Ariftarchus obfcured 1^1311 
Plato obfcured — • ix 46 o 



i Emerfton of the meon, 

h. m. s. ■ 
AridarcLus ' -— 14x315 

PUto — -:-. 14 15 o 
Out of the fliado^v »5 3 o 
Out of the pcnumhra is ix o 



f Thi« eclipfe was obfervcd at Upmi/jfler, by Mr Derham, thus t 
The beginning could not bcfeea for clouds. • 



The fun peeped out of theclouds, and about on <j-t€nfh*' 
of a digrt was eclipfed. Then clouds laoft ' 

of the time. But at 
A little obfcuration appeared through the' telcfcope. 
A Tery little obfciuation through the telcfcope. 
Wc could difcern no remains of the eclipfe through the " 
telefcopc. 

From thefe obfcrvations I imagine the end of 'this fokr eolipfe ' 
was much about Sh. 3 jm. in the mornings , 

E3 



The correa 


app. time 


h; 


m. 


s. 


6 


44 


15 


8 


31 


15 


8 


3x 


45 


8 


35 


45 
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tcr, will be hid on the north part. The 4th * will be of the inoon» 
feptember xS, near nine at night ; it will be about 5 digits 
and a quarter eclipfed, and may be feen if the night proves 
dear. 

A Letter to the Author. 

Sir, 

REading ma book of geography the other day, I found to 
my great furprife, the following paradoxes. 

There is a certain place in the globe, of a confiderable 
foythern latitude, that hath both thegreatefl and leai): degree 
of longitude* 

There are three remarkable places on the globe^ that dif- 
fer both in longitude and latitude, and yet all lie under one 
and the fame meridian. 

There is a certain ifland in the baltk fea, to whofe inhabi- 
tants the body of the fun is clearly vifible in the morning be- 
fore he rifes, and like wife in the evening after he is fet. 

There is a certain village in the kingdom of Naples, fituate 
in a very low valley, and yet the fun is nearer the inhabitants 
thereof every noon by 3000 miles and upwards, than when 
he either rifeth or fetteth to thofe of the faid village. 

There 



* At Vpminfter Mr Derham^ obferved it, and recotds it tkus : 

As I was coming from London, fept. x8, in the evening, I obferv- 
ed, for half an hour or more, a thin fliade to poffefs that part of the 
^fc where the eclipfe began, which remained a good while after the 
, feclipfe was over. After I got home, I got all things in readincis 

The correiS: before the eclipfe began. The principaUobfervat<on6 
app. time. I were as follow : 



/ 



h. m. %»- 
7 Stf 3» 

7 57 40 
7 59 o 

800 
9x0 



9 ztf 40 

XO 13 IX 

10 %s o 

to x6 o 

10 28 IS 



A thin penumbra. 

A darker penumbra. 

Yet darker, which may pafs for the beginiiing of tfie 
, eclipfe. 

The eclipfe no doubt begun. 

The lucid parts of the moon, not long before the mid- 
dle of the ediple, were 93,$ parts of my microme- 
ter. 

Diameter of the moon i tf 34 parts of the niicrometer. 

The end of the eclipfe draws nigh. 

A little obfcuration 

Lefs. 

A reiy little, exceptmg the duikifbneTs before menti- 
oned. 



e.j, AKinuETtCiL Qwestiohj. o 

There is a certain remarkable place of the earth, of a coa- 
fiderable fiJuthero latitude, from whofe Tneriiian the fun re- 
movetb not for TeTeral days at a certain time ofthe yeai. 

There are ten places in the earth diftant from one another 

ioo miles aod upwards, and yet noDe of them have either 
ongitude oi latiiade. 

Thefe things. Sir, to me feem impolTibiliiies ; llhouldbe 
gTad to kaow your opioioo of tliem io your oext Diary. 

lam, Sir, jaari, Ste. 
The Anf^tf. 
8 I K. 

ALL theft particulars arc very true, as I fhall plainly make 
appear in my next. 1 am. Sir, yauri, 

Coventry, Auguft 
ihegih, 1707- 



J- 



The Arithmetical ^sjiions. 

In my la(t, I fet down two anthmeiica! queftions. The age 
of the perfon ia the fecond queftion, is 6fi years.* Bin the 
firft Qiieftioo was falfcly printed, a month bejngput down for 
«-lfiioute J 1 have therefore hfire repeatedii agsm, with four 
iBorewhichl have received from levtiral parts ot theking- 



Arilhmitkal ^sfihn i. 

Id how long time would a million of millJoos of money be 

in counting, fuppofmg one hundred pounds to be counted e- 

— \ minute without mtermiflion, and the year to conCll of 

liys, J hours, 45 minutes' 



I A gentleman agarden had, 

Five-lccire footlong, and four-fcore broad, 
Awalk of equal breadth, half round 
He made, that took up half the ground ; 
(The figure in the margin fee,) 
[How Wide's the walk pray ttl! to me ? 



•TTie meaning of ihc praTilem i?, ih.ii i!ic number « addid w 



It age logcihci 
lallV . 



ncc ihe fum of I'la I'.iris I, »nd \, . 
IS (ijo— j=:j 1^1 I cftufcuutai.l') \' 



4«i Eadies* Diaries. ZT^ppcr^ 1709 

^eJHon 3. . 

If thirteen tun of claret wine, coft nineteen Englifli pounds • 
How many pints of the fame wine, are worth a tnoufaira 
crowns ? 

^lefiion 4. 

If thirteen mai^ks and fourteen groats, buy fifteen loads of 

hay; 
How many pounds, with fixteen crowns, for ninety Idads 

will pay ? 

^efiion J. 

When firft the niarriage knot was ty'd . 

Betwixt my wife and me. 
Mine age did hers as far exceed 

As three times three, doth three: 
But after ten and half ten years 

We man and wife had been^ 
Her age came up as near to mme 

As eight is to fixteen. 
Now teU me, if you can, I pray. 

What was our age o* th' marriage day ? 
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Anfwers to the geographical paradoxes 
propounded in the lajt year s diary. 

Solution of Paradox i. - 

ALL places that He under the firft meridian, have both the 
greaieft and leaft degree of longitude, and from any of 
them you may begin or end your reckoning, let the latitude 
be what it will ; and the words of a confiderable fouthern lati- 
tude, are but a blind to make the queftion more obfcure : 
for as we fay of the moment of time when it is noon (ac- 
cording to auronomers) that it is the end of the former day, 
or the beginning of the enfuing; fo we may fay of all places 
under the firft meridian, that they be the greateft number of 
degrees of longitude that can be, or otherwife the beginning 
and leaft number thereof. 

Solution of Paradox 4. 

By the globe is here meant the artificial globe, and the me- 
nd^ the brazen circle belongin^r thereto ; then admit the 

4t(t 
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fitft plice WIS in to dcg. of longitude, and under the tropick 
of cancer; the lecond place under the north pole; and the 
tbiid lie under 8 deg, (or any other number from the equator) 
but in the oppolite mefidian : then it will follow, that the firft 
place hath lo deg. lone, and 13 dcg, and a half lat. The fe- 
cond pkee hath o deg. Ion. and 90 deg. Ut. and the third place 
hath 190 deg. long, and 8 deg. lat. and all lie under the fame 
brazen mendiaB, whicli anlweis all Uie conditions of the 
paradox. 

Solution ef Paradax 3. 
In order to folve this paradox, it is neceflary to know the 
nature of jefracljon, andwhatia the caufe thereof, which I 
fliall endeavour to explain in a few words. 

Suppofc a btKly of alals Ti Z 
TV\a formof aparallelopipedon 
or of an ordinary brick (the length 
and breadth vsRZ and Z T, but 
the thickneft you mull im3gioe,)_ 
Suppofe from an eye at G in the 
open air (being a liBht expanded 
body) a ray of tight fall perpen- 
dicular upon the tranfeirent (but 
_ _ _ adenfeclofeconipafleabodycom- 

piredtotheai.) it wfllpafs to the other fide the glafs /f, and 
fo cotH]i.jeto f, without any refra^ion at all. 

But if from the eye placed at .4, the ray pafleth obliquely 
to B, it will not proceed in a direii line to ^ but bend or. 
be refrafled (towards von) to C. And when it comes to C, 
the ray will not continue in a ftreight line from B C to D. 
But {coming out of a drnf; body, to a more rare, light, and' 
expanded one,) it refraik towards E ; and if the top and boi- 
lom of the glafi are parallel, die line £ C / will be parallel 
lo ^B A ■ 

Suppofe nov A $^xti be the horizon of fame itlard in the 
bdnck fca, [or elfcwhere) when therefore the fun corns* 
to ^, he IB joft truly rifen ; yet by reafon of the refraftion 
of tne Tapour^ and clouds near the horizon, he will appear to 
an eye place at A, as if he was really rifen as foon at he comes 
t6 0i and the fame it will beaftet his felting in the e/ening. 
Which truly anfwers the demand. 

This alio folvea the queftion, why a piece of money in a 
bafon iilled with water-, Ihall appear, which when it w«s 

Eild Dot be feeo. 
Snlut'isa ^ Paradsx 4. 
le fun tifeth in the horizon of any place, (be it 
ay where dfc) he is ike fp*cc oS mt itmiiiMOR,- 
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tcr of the earth more diftant from that place, than when he- 
19 in its meridian at noon. Now there being but an inconfi- 
derable proportion between the depth of the loweft valley in 
the world, and the femidiameter of the earth, (which is above 
3600 miles) it follows, that the fun muH be 3000 miles and 
upwards nearer at noon, than at his riling, there being no- 
valley the tenth part of ^00 miles deep. 

• Solution of Paradox 5* 

There are fome that do fay the place muft be under the 
fouth pole, but I take the folution to confift rather in the e- 

• quivocalnefs of the words from whofe meridian the fun re-- 
moveth not" for by this expreflion is not meant, that the fun 
ftands ftill m the meridian, but that he conftantly fhines up- 
on, or enlightens the meridian of the place, as long as he is 
above the horizon, which is in fuch places beyond the- 

xOrtick circle on which the fun (hines feveral days ; as fuppofe 
in 68 deg. fouth lat. (for that latitude the qtieftion requires) 
for there the fun departs not from the meridian, i.e» fhines- 
upon it conftantly, for 30 days together, 6"^. 

Solution of Paradox 6\ 

The places are faid to be in the earth and not upon it, (for 
longitude and latitude are reckoned upon the furface of the 
globe only.) So the axis^ of the earth (or any other imagi-- 
nary line through it) being about 7200 italian miles, will not 
onl V aafwer the paradox ; but if inftead of twelve places, 
lie nad faid twenty-four, it would have kept within the polfi-- 
bility of the demandl 

Mofl of thefe paradoxes were anfwered by Mr Robert- 
Winfton, ofPlimton, near Plymouth; and fbme of them by 
Mr Moyle, of Gwennap, im Cornwali 

Of Arithmetical ^ejlions. 

ARithmetical queflions are as entertaining and delightful as- 
any other fubjed whatfocver, they are no other than e- 
nigmas, to be folved by numbers ; and indeed the fubtilty of 
numbers are fo ftrange, that to them who are unacquainted 
with them, would fcem impoflible, and many queflions, that 
in appearance feera a trifle, in confequence exceeed all hu- 
man belief. This puts into my mind a ftory I have read in 
Dr Willis's book, called opus arithmeticum. Namely, " that 
" one Seffa an Indian having firft found out the game at chef- 
" fe, and fhew'd it to his prince Shehram ; the king, who 
•* was highly pleafed with it, bid him afk what he would for 
**thc reward of his invention ; whereupon he afk*d, that for 
^tbeSrH Ij^de fquuc of iJbe chefs-board (.or boards to play 
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at drafts on) he might have one grain of wheat given him ; 
** for the fecond, two ; and fo on doubling continually accord- 
" ing to the number of fquares in the cheue-board, which was 
*^ 64. And when the king, wlio intended to give a noble 
*^ reward, was much difpleafed, that he had afk'd fo trifling 
" a one ; SefTa declared, that he would be contented with this 
" fmall one. So the reward he had fix*d upon, was order'd 
** to be given him : but the king was quickly aftonifh'd, when 
'** he found that this would rife to fo vaft a quantity,, that the 
** whole earth it felf could not furnifh out fo much wheat. 

This ilory the do<5loV believes gave rife to that new quefH- 
on concerning a horfe, which fhouldbe fold according to the 
number of nails in his fhoes, by continually doubling of them ; 
and this likewife gave occaGon to the firfl arithmetical <qu'eftioQ 
following^, of a merchant felling fome extraordinary diamonds 
being 64 m number, which I compofed on purpofe to anfwer 
the aueftion propounded in the ftory above recited, which 
you mall have anon afer I have &t down 

T/fe anfvien to the lafl year's Ariihmetlcal ^lefltons. 

Anfw. to the firft is, 19013 years, 144 days, 3 hours, 3S 
minutes, fay fome ; others agree in years and days, but fay it 
is 5 hours ss minutes.* 

Anfwer to the fecond is, 26 feet near, or more truly 

The 



• The folution of thisqueftion is evidently thus : As 100 A: i miovte 
:: 1 000000000000/. : loooooooooo minutes :zL X9023kyc8urs 144 
days 5 hours 55 minutes, the true time jcquired. 

+ This problem, I think, may be moft -^ 
elegantly conftniciked thus i A B C D being -D 
the given rc<Slanglo> make BE tz B A, And 
€F and CG (on the diagonal) each jf 
= C £ ; then making A H z± \ A F, 
and A J "Zi \ AG \ and compleating 
Ac aredtangle A H K J^ the thing is done. f 

For, the area = HA xAlz= , § FA x -^ 
, ^ ^ AC -^sC B -^ BA AC -^-'C B ^ B A __ 

i ="~ 1 "" 

jiC* -- CB-^ BAY ^CBx BA_ ^^^ ^^ ^^^^^ „^^, 
4 * 

And I^-.^H= ^LAriAl ^CFzzCB — BA, 

"%i it ought. *^^ 




^ Lad IBs' Diaries. \Tipper}- 1709. 

The mimber of pints in the third quefUonare 34484* ^y* 
Anf. to the fourth qu. is, 49 1. 8^. befides the x6 crowns.t 

The anfwer to the fifth and laft queftion I received in verfc, 
irom Mr Proffer, as follows. 

When £rft the folemn knot was ty?d» 

Your wife was juft fifteen; 
You by proportion forty-five. 

Which is as three to nine. 
But when your hoary head arriv'd 

To ten and half ten more. 
Tour youthful bride law thirty years* 

Ana you could tell threefcore. 
Thus have I told without delay. 
What was your age o' th' marriage day.f 

Mr 

y 

• tmmmmtmmmmmmmmmm i i ii ■ i i i i i— ^— ^<— ^i^.^»^» 

The numerical calcuhtton will cOme dixt&iy from the conftru^on 
thus: The required breadt h H B is = 3 A — ji H zz BA -^ 

T ^p -^ BA -^ -^<^— g^ — BA ^CB + BA-^AC ^ 

The Afg^haie Solution, 
Put fl = C JJ, IzzBAydz^a'^b, 2nd 2 = AM. Then 

HAxAIzzzxrf'l-i^h hence ;r = VlilL+J^i:r-^ = 
^CB i\- B A — ^C — i,oif tKp fcmipcrimeter minus half the 

X 

diagonal, the fame as above. 

♦ ^fft, 3. — As 19/. : 1 da 08 pints = 13 tuns : : X50/. =:icoo 
orowns : 34484* :?Tr pints. 
i^eft, 4.— As 15 loads : po loads : : i : 4J : : 178 J. r= 13 marks 
Hr x-4 groats : 1068*. =1 the value of 90 loads. From which deduc- 
ting 8«j. := 16 crowns, leaves 98B j. =49/. ^s. or 49^ ^- for the 
numlier required. 

t ^fft' 5- — ^Piit z and 3 z for the two ages, and fl= x5 ; then 
» : I : : 3 2-4-a i z •{- a, or 3Zrh« = »^+ *«t hence z=ra=: 1^, 
and 3 z = 45. 

But perhaps the more^naflerly way of folving this problem is thus : 
fince X : i :: 3Z-4-«;z4-tf, fubtra<St each confequcnt from its 
antecedent, and we have i:x:;*z:z + fl; 

but X ; X : : z : z, hence, 

by fubtratSling, i:r:: z : a ; ox zzz az:z the 

munbcr added vBireifdUy, 



No. 6. QttESTiOKS Answered. 49 

Mr John White, offlmterly. in Devonlhire, fends me word 
he overheard foine of his pUm country plow-men difcourling 
about the firft qocftiOQ (of counting the money) in clielr 
country dialed, the fubftance whereof was as follows. 



Says Tom 'two) be voriy long days, 
' jrty to that fays Will; 
old in a year quoth Jack, 



I country dii 
L Says 1 

b» .... 

^^^^■1 No nor in zov'n yeare cries Jill; 
^^^^Bbu talk oil like vools faith Roger, 

^^^^" _ A Merchant widi's two rote veer, 
' Will fcrape it away in a month, 

.And thereto III wage youalheep; 
Go blockhead, quoth Befs, that was brewing, 
I The boy that weighed my hops, 

WoUteUiiaillnaweek. 
I Zo will any mon in the ftiops. 

AU thefe arithmetical fjueflions were anfwered by Mr John 

Jolly, ofBuglawion, inChefhire; Mr John Bofwdl, ofHarl- 

lloo, in Northamptonfhiie ; Mr Robert WinftoQ, of Plymton; 

MrMicock, and W.P. 

The three la(t by the genileman of Mo Jbury ; and by him 

', who ftiJes himfelf Antenor; MrMoy); Mr Yates, of Henly, 

in Arden, &c. 
I The difference of the anfwer in the Gr/I queftion ariilth 

from this, viz. That after the firft djvifion is ended, to find 
; the number of years, one takes the remainder to be all mi- 
I nutes, and turns them into days, hours, and minutes direAly. 
I But the other makes the parts of the year, in th« fame pro- 
portion as the whole years, by multiplying the remainder, 
I by the next inferior denominatioti, and oividing the prodiiA 
by the common divifor, &c. 

The ecUp^es of this year. 

This year there te two eeiipfes, and thofe both of the 
fun. The firft is a la.all vilible ecRpfe, on the 28th of febm- 
ary, about noon, or rather 3 little after ; the digits edipfcd are 
3. The fecond is on the twenty-fourth of auguft, it will be a 
great eelipfe, but to us inviCble, it happening to be about 
one a clock in the morning. * 

Thefe edipfes liappemug the. one before, and the other 
after tlie funs apogxon, there can be no lull-moon eelipfe 
this year ' Ncid 

' From r. BaasviitM-s Suirrz's olifeivation of this eelipfe al 
Pa-Mas. it jppeirs ih.1t tijc eelipfe ended it 7 h. jTm. is >- ami 
JTMItft ohfcoritUin w?.( g< digili. He fjiih, ihe fun lofc 
'J} m, and ihat die ediuie hic begun VcEotc linm. 



1 • 

New ^uejliotu* 

I ^efijon 6. 

A rich ittfian merchant^ had diamondsgood ftons 
Of extraordinary value, in the whole fixty four ; 
Who brought them to fell to a perfian king, 
Who aik'd him the value each diamond would brin^ : 
Quoth he for the firfl flone, I Will have but one grain 
oTyour bed indian wheat, for the next, I'll have twain ; 
For the third, Flihave four grains, and for the fourth, eight; 
So doubling the laft fum, tilT all are complete. 
Done! done! (faiththeking,) with a great deal of pleafure. 
Who thought for a trifle he had purchased a treafure ; 
And calls tor, Oocofely) a>bag of wheat out. 
Saying count, for thero's more than enough without doubU' 
But when for fome hours, the grains they did coant, 
They found to fuch vaflnefs the whole would amount, 
'That all the whole kingdom, and feveral more, 
Could not yield fo much corn as would pay of the fcore. 
The king being pleas-d with the merchants great wit. 
Gave Inm good ilore of gold for his bargain to quit. 
Propofe now each bufhel of wheat worth a crown. 

And juft half a hundred did weigh : 
And fujppofe a corn-pint held ten thouiand wheat graifis ; 

Thele two queliions anfwer I pray, 
(i .) What number of horfe loads (* thoufand pounds each,) 

Muft be us*d to fupport this great trealiire ? 
(a.) And how many fhips, each a hundred tun freight. 

Would fuflice to tranfport the wheat hither \ 

II ^iejlion 7. 

Quoth Jack to Tom, your Age and mine 

Are both the fame : and Valentine 

My eldeft fon's juft half my years, 

(As by the regifter anpears.) 

If thefe three fums yhu multiply 

One in another continually. 

And to their produdl {drawn at length) 

Add five times fixty-eight. one tenth; (i.c.340-{^) 
The whole to thirtythouland will amount. 
What is each age f come try your fkill and count ? 

III ^leflion 8 

A vint'Ber would mix three forts of wine 

Of various rates ; the fird was very fine. 

The price eight groats the quart ; the other two 

Were 



* Sterling fiWeiaonrf. 



"»■ 8- New Questions. ji 

Were five and four groats each, now he wouU brew 
Fifty fix quans togeiher, in fuch fort 
To fell'i for two and iwenty pence a quart ; 
How many aniwers in whole numbers may 
Be found ta folvc the quaftion ;. tell me pray ? 

IV ^uejiion 9- 
Sev'n men did buy a grinding-ftone,. 

Of five foot in diameter t 
Ant! they agree among ihenifeivcs, 

That each (hall grind an equal flitrc. 
And that one man ihould firft begin 

To grind his fevcnch part off the ftone ; 
And then another fhouiJ grind his. 

And fo continue one by one. 
How much each man for's part mufi grind? 
Is wliat you arc requir'd to find '. 

V ^..JihT, 10.- 

Thofe pendulum clockSf by experience is found', 
Whofe fwing in a minute, make fixty leboimds, 
(As by tryal you'll find if you meafure their lengtbi,) 
Will contain juJt thirty nine inches, two tenths. 
If fo ; then how long mull that pendulum be, 
That ihall make the fame number of Iwicga to agree 
With the number of inches its length doth contain, 
(In ihe fpace of a minute ;,) I'd know very fain ? 



^^^B^Iutions to the laji years quejiims. 

^^^^* Saluiion nf queftion 6, by a Lady. 

Suppofe, (faith Ihe) navigation to have begun with Adam, 
■nd 67179 (hips of too tun each to have been built every year 
fince the creation of the world, (which ihe fuppofes to be 
about 565J years ;) and fo to build the fame number conti- 
nually 10 the end of the world, and the world to laft jcoo 
years longer, and all thofe (hips :o be in being at once ; all 
of them together (according to the teoour of the quef- 
tion) would not be fufficient to tranfport the wheal, lb pro- 
ili^ouG is the quantity. She adds. 

For th' horfes roaH be (as fure as your alive) 
Of millions, fev'n ihoufand, twn hundrtd, and five; 
rOf thoulapds, fev'n hundred, fiii\, andnwc-, 
^"^ 'wfourJiundrcd, and ihicc, (^■sai;^ ^^\'^ '^'* 
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To carry the cafh, fir : and th^n 'tis as plain ^ 

JufFfo many (hips will bring o'er the grain. 

I (hall 4K)t ftand much on the fra^ion3 part ; 

E'en take it i' the bargain with all my heart. 
/. e. 7405759403 horfe Joaaes, (befides 70a/. 15/^ lod^ odd 
money,) and the fame number of fhip-loads.* 

Solution ofquejlion 7. 
If thirty nine you^multiply by thirty nine, 'tis plain, 
That fifteen hundred twenty one you by that work will 

This drawn ihto nineteen, five tenths, the age of hie firfl 

fon. 
To th' produ(5t add the *fum propos'd, and ^ 



fo the work is done. ^^® 



-1 

to 

/. f. Jack and Tom's age is 39 years each and Valectine's 19 

years and an half.f ■ 

Solution ofqueflionZ. 

To mix the wine as you propofe, there are no other ways 

but thofe, 
Whkh are below in order plac'd, and had with jingling 

rhime;been gracM, 
Would tney ' no,t too mucli paper w'afte : Be^deSj, . rpi new, 
fir, in. great hafte. 
Beft 10 ji 17, 13 X4 15 x6 17 18 19,20 quarts at 3a^..each 
Mean 44 40 36 1% a8 24 20 i^ 12 8 4 quarts at 2od. each 
Worfl a 5 8 II X4 17 20 23 26 29 32 quarts at i6d, each 
\ Being 

* Solution of Qv EST I on 6^ ThcjBUi^bcr of terms being 64, the 
ratio 2, and the iird term i.^ the Turn .of all the terms of the feries 

willbez ^ — Xi=;» — I =1 1844^74407 a7 055 5 1 <J 1 5 for 

■■ ^ — "' ■ • •: ■. 

the number of grains of wheat-; which being divided' by 16000 X 

<$4 = 640000 . the number of grains in a buflie!, we have 

28823037515171*1743984375 for the number of bufliels ; the 

value of which at 51. each is 7x05759403791*79 &c. /. and the 

double of this number will be the weight in civts, then the vahie 

divided by 1000, and the weight by tooo, give each 7x05759403*7^ 

8cc, for the number of horfe or (hip loads required. 

f Question 7. This queftion is to fmd three numbers, of 

which two (hall be equal to each other, and each double of the 

third, and whofe continual produdt fhall be (3i96s9's) 340*5 left 

than 30000 : or, to find two numbers, the one double the other, 

and the lefs multiplied by the fquare of the greater fliall produce 

29659*5 : or, to find a number, the half of whofe cube {hall be 

29559*5, : or Its whole cube 593x9 ; and cenfequently that number 

, nuf/^ be i/j93t9 zr 39 := the age of each of the elder ; and confe* 
9xra7//r />^f «i (fiat of the youngeft. 



*«• 1- Questions Answered. ^j 

fieiDK elevcD aofwers in whole nurobers, which are aJl that 
cu be Found to fell j6 quirts, at nd. a quart.* 

Solution afquejlkn 9. 
How to divide the grinding-ftone ifl, 4*^508 

Which lev'n men grind down one by ooe? ad, 4"84co. 
Loolc in ihe raar^in, and you'll find 3d. s'iSli 

Whac each maa tor his part muft griud. 4th. 6'o;65 

(I mean, what each man for his Iharc jth. 7-iq79 

Murt grind of the diameter:} 6th. 9"393J 

Which being added aU in one 7tii. T.\'G-n% 
Do make up the firft given fom.t e^iiichcs. 

If (he learn'd Ricciolus believed may be 
When he tells you, reciprocal, pendulums be 
To each others length, as their fquares of vibration 
Made up in the fame time [without variation,] 
Then 

* QeEtTioN 8. Fuiiiii^ t,^, and i for Ihe nutnbet of qunns of 
thebcTI, middle, and worft init, rcTpc^ivclj ; thui .t + ji + I ^ s«, 
an(lj»*-t-.o?+ i»: = n Xi« = 'iJH hcnce: = 3.( — 
i.%, aad J = 84 — 4 *- Now if mufl be fuch a whole nombrr 
Be will make boih 3 1 — iB and (H* — 4 j or) 1 1 — i i whole 
niuabers ; from tlic Idlttr 01" ihcfe two equations, it appears that 
the gieateft value of X it 10; and from ih* former, that its lead: 
value i» 10 ; fti that imay beauy number frum 10 10 »o indufive; 
lod bjf fubtlituting every number frum 10 to 10 for x, in the two 
equation! x ^ } jc — iB, 7 ^ I4 — 4 x, we obtam ihcfe eleven 
anfvieri in whole nuinberi ; viz, 

X ^ IK, II, It, I !, 14, 1 J, I fi, 17, 1 8, I p, 10, quart! at \\i. eacb. 
y =: 44,40, 3S, 3j, 18, 14, 10, 16, i;, B, 4, qusrts at loi. eich. 
X ^ I, 5, 8, II, 14, 17, 10,1-], ifi, ig, 31, quarts at \6i. eacb> 

t Quest: OH ?■ Thii que(Uonis to divide a circle, of da inch» 
diameter, into ^ equal parti, or rings, btiunded by canccntiie clr- 
cleai of which the folution will be thus, — The whole circle, and. 
cacll inner circle, after ihc fevetal, preeeding ring! are ground oB", 
muft be 10 each other, by die qucftion, as- the oumbers 7, «, j, 4, 
J, 1,1; but circles ace aithefquaresoftheir di » meters ; ihercfoie 
Ihcdiamelers-ofihofecircles wilt be to one another as v' 7, V, v'Ji 
y'4, y 3, V*', V"' ■■hutlhegtealefldiBmcterii flo otiio y'f; thiai-- 
fote, by propurtioninE, all the oiber diametecs will come enii thus, 
tfoVf, SoV-i, fio^f, 6o\/l, «cVf, "oVt: Now the laft of 
thefeislbe diamttei of the iaft'perfon's fliace, and the dilltrcDce 
hrf wren eveiy two adjacent tcmu lieiug taken, will give the double 

h of the rings, or the parts oftlie whole dJameiei w be.gtound ■ 

~%e olBerpcrfoui; viz. 

? 3 



'2^ 



[4 Ladies' Di'akies. [Xippf^ 1710 

Then fifty two inches, fix cents, fomething o'er 
Will anfwcr this queftjon : fo provide for feme more 
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will be ihiu. — Bivide the 
tadiaa A B of the givm 
circle iato t equal {»'" i 
and at the poinls of divi^ 
fion eteiS: popendiculiui 
meccii^ the circle, ddcrib- 

cd on the diameter jf S, - — —— >."v ^ ^ 

inU, F. H„Jir. M. O-yBCJCG-ILJ^A 
' then wiih ihe ceotti jt, and ladiulH ji 0, A M, A K, Sec ciidei 
being defcribed, the thing is done. — For, by the nature of ibe dt- 
cle, the Iquares of the chords or radiufei A 0, A M, J K, &c. 
are as the vetfed fines ^ AT, A L, A !, Sec. 

ScHOl.:iiM. It is evident thai the above method of calculation 
and coudruiftion wil 1 both hold true alfo whin the Qvrei sie un- 
equal in any proportion ; by ufing the tefpeiftive proportional num- 
hcia in the former, and dividing [heiadius vj£ in the fane propot' 
lioa in the latter. 

* QuEslioH lo. Since the lengths of different pendulums ate 
to each other reciprocally as the fquatet of their ribr.iliuns made in 
the time time ; «e fliall have, putting i tor the length teiinired, 
.r .- jpt : ! eo' ;= 3600 : x x ; htocc j' — 3*00 X j>'»,and 



No. 7. Eclipses. jj 

Esery one of thefe quedions were anfwer'd by Mrs Miry 
and Mrs Anne Wiiglit, before named; and by Mr Tho. 
Hnrkham, ofKing*s-lyn (who anfwer'd the loth qu.) four 
of 'cm were anfwcr"d by Mr Fr, WiUier, of Lyn- regis, Mr 
Heo. Beighion of Griff. Mr Amos Fifli. The 6th. 9th, and 
loih, were anfwer'd by Mr John Richards, Mr Rob. Salter, 
of Toplliani ; aad Mr Abr, Symmonds, Mr Httn. Carter, 
Mr John Bofwell, Mr John Mark, and Mr Rob. Wliitile, 
anfwer'd one or more of iheiu. 

The eclipfet of this year. 

The two great lights of heaven, the fun and moon, will 
each this year be twice eclipfed. Nonh. 

Tbefirflisaneclipfe 
of the moon upon the 
ieconddayof febniary; 
being; can die mas -day, 
be twiKt the hours often 
and elcTen ai night, and, 
if the air be clear, will; 
be vilible to us : near lea . 
parts ofthe twelve of rhe 
iBOon'a diameter will be 
obri.-Hred, by ilie iha- 
dow of the earih, 00 
the fomh part of her 
body, according to the 
type here in the margin. South. 

h. m. s. 
Tq the inhabilants of the city of Coventry 1 „ „ „ 

the beginning ofihisedipiewil! be at i S^jS^w. 

The true oppofltion is at — 10 16 37 

The middle of the greaieilobri;uration at 10 21 41 

Tbeendof theedipfeat —114814 

Total duration will be i 53 36 

The digits eclipfed — 9 j6 43 foutb. 

Latitude of the moon at the i bcRinning 3S 48 7 northdcfcen.' 
iend 89 igi • 

■ The 

tclipfe-wa* obftrvtJ by Mr H. Crtjeacr at Sirtalbam, 

aboiit s milri almofl dlr<;i21y fouili ot Londun, with a very goad 

" ' -K (cldfcQpc, the time hy his dock being accuraiily cortciilcd 

Mr Flamftcad's oblirvailans- He fayi thai, ihc Ome of llic 

^whiih ivas wiiatabac ihewjniof a proper appatltus, indati.- 

'"Mcli/, would give me leiveaccuiite^^w li;\«maCi\1w»sj&. 






5« Lad 

The ftcond eclipfe is 
the fun, upon feb. i , , 
near t in the afternoon, f 
and wili (if the air be clear) I 
appear lo us in England, 
a canfiderable ecliple; fo 
more than two third psrts ^( 
of the fun'a body will be fcip 
darkened,- on the north 
part: (fee ihe type in ihe 
margin.) It will be a great 
and central eclipfe in di. 
vers parts ofthe world, but 
by reafon the fun's diame- 
ter exceeds that of the 
moon, there Mill appear a Bright circle of the body of the 
iun encompaffing the moon on all parts (as ii did at Rone oo 
the 9th of April, 1576.) 

h. ni. s. 
The begining of this eclipfe, 10 the inha-) , _„. 

bitanis ofthe city ofCoveniry.wiU be at J" " 17 maoe. 
The greateilobfcuration at — — — □ 4a 50 

The vifibte conjunction at o 4j 11 tp. W 

The end at — '—- a 10 igj> 

Tutal duration is a j8 t 

Digits eclipfed 8 g jSnonli 

Moo.', l.,i,ud, fe„ „ ,h= { ^gi"»83 ■ j ;S I' ''■'""I- 

The third will be an eclipfe of the moon, on the 15th day 
of jnly, between and 10 a dock in the morning, therefore 
cot viiible to us: Ihe will be 9 digits 13 m in. darkened. 

The bit is an eclipfe of the fun. on aiigult 13, near 6 of the 
cbdc 



to be [he fame (with tul a very inconfidetaWe difference) which lUc 
lalcnUtiun, jccording lu Sir Ifaac Newlon's admitible theory, pro- 
tnil'ed me to eipeft. 

He ilien pun down the cjkuleliont at large, baih iccording (o 
Sir lliic't theory, and ihilof Mi llOtioii die rcfult of which it 
that he linds 

h. m. *. 
The end ol the eclipfe hj tlie nioor't plaeefrom"! ,, - , 

Sir Ilaac Newlon's iheoiy — — J 
Thcend ty HoiTOi's thcoij — — — j — n 11 B 
■""he emi by ohferwnlion — — -'— i» > Jo 

!Acreforeofa;r Ifaac'illie"fy i;, l>y this ohfervatioD, 
ouie, or none ; of Hottoi'f fyfliOT. tixue iciaW* and 



ll^^ 
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clock in the afiernooai ftnd thnnEli tbc Tun be tlien, to us in 
Great Britain, an hour high, yet the maojt's fouth latitude 
being greait, and being iocreaiea by her fouth par.ilkx, doth 
deprefi her too low, as to interpole between the Ain and os," 
or indeed of any partof Europe. But in the rouch^npirt^, 
it will be bothtmal and centra), and formidable to behold 
and in the latitude of 6deg. j6 niiu. fouth, and longitude rjS 
deg, 3 min. weft from Coventry. This cclipfc begins at fiio 
ril«ig, in lit. 30 deg. i| min. S. and long, iji deg. si rnia. 
welt from Coventry he will be centrally ecTipfcd at inn riling. 
In lat. 41 deg. 14 min f. and long. i05deg. 59 w. from Covsn- 
iry, he will be centrally eclip^d in the nnnageiim. deg. in 
76 54 {. and long. 64 57 w. from Coventry, he will be cen* 
traliy eclipfed at fiin ielling: and-in kt. S7 »fi C and long, 
146 w. frwn Cov«itry the eaipfe enda at fuo fating. 

Some geographical paradoxes propofed to the 
ingenious^ to be fol'uedagainjl next year. 

I. -pHERE arc two reraarkahje places in the globe of the 
1 earth, in whiclr tliere is only one day aiid one nighr 
throughout the ^vhole yeir. 

a. There are alfo fome pldces on the earth, in which it is . 
neither day not night at ^ certain time of the year, for the 
ipace of 14 hours. 

3. There ig a certain place of the earth, at which, if two 
men Ihould chance to meet, one would Hand upright upon 
the foies of the other's feet, and neither of them (honld feel 
the other's weight, and yet both Ihould retain their -natural 

4. There is a. certain place of the earth, where a fire hew- 
ing made, neither flame our fnioke would afcend, but move 
circularly about the fire. Moreover, if in that place one 
ihould fix a fmooth or plain table without a: ' ' 



drop thereof could run over the faid table, but would n 



foever, and pour thereon a large quantity of w 

drop thereof could run c ' '" 

felf up in a large iieap. 

J. There are three remarkable places on the continent of 
Europe, that lie under three different meridians, and yet all^ 
agree both in longitude and latitude, 

€. TRere is-a certain ifland in tht ^gtcoQ fea, upon which; 
if two children were bcooght forrh ai the fame inilant of 
time, and living togeihcr tor feveral years, ihould both ex- 
pire on the fame d*y, yea, at the fame hour and minute of 
Kyet the lift: of the one WAoldiiirf^.tke.Iiicottlie 
jvcrs monthsi 



)iis' Diaries. LTifper.} ijia- 

I ^,.Jlhn u. 
A man being aJked what caJh he'd in Aore ? 
Reply'd, I liave three joris of coin, and no more. 
1 have Cix-peatxs, Ihillbgs, half crowns; now lo Ihew 
The whole fum that I have, by this means you may kDO\vi 
If the (hillings aod Gx-pences both you do ioin 
In one Turn, they will makejufl four hundred and'nine : 
If the (hillings and half crowns together you count. 
The number ofboth you will Sad to amount 
To one thoufand, two hundred,, fifty and four, 
(Which clears up the cafe fomething mote than before.) 
But if you from the half crowns and fix -pen c eg lake 
Fourtime:3 ten, aud twice one, the rcmajnder will make 
One thoufand, one hundred aud three. Now from hence 
Yqu nuy tell wbatlbave in pounds, Ihillings and peace. 

A gentleman was by agreement to pay 

One thoufand pounds jull, and no more: 
And he had none other but two ions of gold, 

Which were •guineas and f luidores. * O/iii, ai. 
Howmanyofeach mull he give to defray } Of its. 
His faid debt, and bow many ways might he pay 
This fajd fjm by ihefe two only coyns, tell me, pray? 

in ^r/!:m 13. 
A fanner with a plowman doth agree. 
That thirty days his fervant he (hould be. 
Each day he wrought, the firmer is to pay 
Him Gxieen pence ; but when he is away, 
Five greats he is for each day to abate : 
The vme expir'd, they their accompts do ftate, 
Wliereby the mafter nothing is to give. 
Nor has the fervani any to receive- 
How many days he wrought I do demand^ 
And how many he play'd I'd underftand ? 

IV ^1,-Jlion 14. 

In the midft of a mesdow well (toted with grafs, 
I look juil an acre to tether my horfe : 

How Idng niuft ihc coid be, that fcediDg all round, ^ 

He jnayn't graze Icfs nor more than his acre of ground? 

V ^-efiion ij. 
_ .. ntry fparlt addreft a charming (he, 

B whom a/l lovely features did agree: 
tcAsoot ilcill'd i'tb' art (you ma-^ V^^^t'>i 
"iicitous to kjiow heiJj 




{Jo. ;■ New Qdf«T40ns. 

The lady fmil'd at ihis prepoft'rous rule 
Ot coumhip: but to faiisfy the fool. 
Made him this aofwer witfi a gen'rous iir 
(A lofty chirm peculiar 10 the fair,) 
" My age is that, if muliipty'd by three, 
" And two fev'oths of that produdl trebbl'd be, 
" The fquare-roat of two nindis of that ia four : 

" And now farewel I'll never fee you more, 

" Your food impertinence has caus'd this rage ; 
" Tis clownifti fure to aik 1 woman's age. 
So you're defir'd i* aflift him, or perchance 
The fpark rauft flail remain in ignorance. 
^(fiion 16, hy itsay qf Utter, 

London, May the firfl, 17 hundred ano^- 
Dear friend, 
I make bold for to fend you a line 
T' inform you what hajit to ijil this very day : 
As 1 pa&'d with fome friends thro" cheapfide, in our way 
We were viewing Bow-fteeple, fays a fpark that ftood by, 
Cm you tell, fir, by art, how many feet that is high ? 
" I'll lay you I can, lir, a piece to be fpent : 
** 'Tis done, quoth the fpark ; I reply'd, '" I'm content. 
We laid down our money. The fun Ihining plain, 
I meafut'd the Ihadow, which 1 found to contaio 



Now (good lir) inform rt 

— 't beat it into my head with a 



IS J tinilli'd the matt 
. . ligh is the Iteeple I 

For you can't beat it into my head with a beetle 

How it IS to be done ? Weie the wager to find, S, 

A pritty plump girl, or a good glafs of wine, (Jr, 
I ihink 1 coulo do it as well as the beft ; 
But ihefe crabbed hard numbers I ne'er could digeft. i 
Fall me not in this pinch, lir, whatever you do, 
"" " 1 ' jQj (jggj money away 1 Ihall thrt 
y friends, lir, will laugh at me toe 



j^Q LADi£s''vI>iAltiE,s.' [Tipper} »i7tt 



1711. 

Anpivers'tQ the geographical ;paradoxes ^ro* 
pounded in the loft yearU diary. 

* Solution of Paradox 1/ 

The olaces lie under the two poles, 

Solution of Paradox %, 

yht places mtift be po degrees from the fun when he is in or 
near the tropicks. Thus, if the fun is in the tfopick of Ca- 
pricorn^ theplaces then witibeunder. the artic-cirde, or rather 
15 minutes .(being. the femediameter of the fun) more. north, 
for then it is day,.becaufe the fun is below the horizoa^ nor 
is it Ai^^t, becaufe by the refraction of the atmofphere the fun 
to the inhabitants of that. place will feem to be really rifen. 
The reafon offuch refradion I gave you in my diary of 1709. 

Solution of ^Paradox 3 and 4. 
Is the cwiter of the earrfi. 

Solution of'^Paradox 5. 
By Mr Robert Wilfon, to this efifedl, viz. Divers, geogra- 
phers begin their firft meridians at divers places. Thus 
Ptolemy-at Cape Verd, (formerly one of the fortunate illands.) 
Mercator, at St MichaePs in the Azores. Blaew, ix T^neriff 
. in the canary-^iflands, &c. Now if you take (under the fame 
lat.) 3 places (iuppofe 10 degrees) from each of thefc* firft 
meridians, they agree all in'lat. and alfo in long, from thofe 
^ refpe6ti7e places, and yet He under 3 difiFprent meiidians, 
1& reipedl or the. globe. 

Solution of Paradox 6. 
' Mrs. Lydia Fifher ailfwers it thus : if one of the children 
fails dire^ly eaft, and the other diredly weft, when they en- 
compofs the globe of the earth once (which is now eafily done 
in a year) there will be two days difference in their age. And 
in 40 years thus failing, the one would be 80 days older than 
the otner. 

Mr Mark Moyle anfwers it thus: fuppofe the one lives 
within the artick Circle (where no day exceeds 24 hours) 
and the other goes and lives in the parallel of lat. (fuppofe 
of 73) deg. ao min. where the day is 3 months long, and 
then returns, and both die ; the one will be three months 

older than the other Thefe were anfwer'd alfo by Mr 

Zeadbetter, Mr. John Senhoufe, Mr. Will. Davenport. 



Vto.t. QuKSTlONSANSWSReO. 6l 

Solutions to the lnjl years quejiions. 

*l.^!poH II. anfivercd hi Mr.Tho. OaaviZ. 
The anfwer will be, as fure as you're alive. 
Of half crowDS nine hundred ninety and five. 
Of llulliiigs iwo hundred fifty and HEne, 
Of fixpeaces fcv'n fcore and ten (very jinc:) 
Which added logciher, tlie whole comes from thtnce 
To one hundred forty one pounds, eighteen pence. 
i> e. 99J ludf crowni, ij; fhiUings, 150 fixpences, in a,ll 
141I. IS. 6d. 

t n. ^rjlhu 11. anfivcrtd by Mr. John Dofwet. 

To pay the debt as you propofe. 

There arc no other way than thofe 

Which here below doifi plain appear. 

In number fev'n and twenty are. 
Guineas — 31. 66. 100, 134, &c, by adding always 34. 
Lewidores — i!j6. 1093. lojo. 1007, Sc, by liubftr. always ^3 
will give a? anfwers, each two funis making loool. 



• I. Qj-S JTI O » M.filva. 

The meaning of ihii queftiou is that the fum of the fliillingj and 
lispcncet is 409, ihe fum of llie fiulllng^ aad half^rowni is 115*, 
ind the fum of the liipencet and lulf-crowni 114J1 to find ilif 
number of each. Thu it, liavin^ giveu ibe fumi oi every tiro oC 
ibiee numbers, tp find ilic niimbcri. 

Fut X = the number of filpciicci, y := tlic fliilUo^s, anil ; :^ 
the half^OiTilf . Theo, Uy the ijueflion, x + j ■= 409, » + i, 
= itj4, and » + I = ii4i- The fum ot tlie litll aud ihird, it 
» I + / + I ^ IJI4, from wliith taking the fecond, we hipq 
■» I ^ )oo; hence x 1= ijo, y =: 40P — i := jJii, and'- =: 
■ 141 — « ^ t9i. Andthefumof thefeall toj^'eihcr aniounis 10 
• 4iJ. tl. Si. 

t n. Ci.iiiir lOH 11. filviJ. 

Put »fot the munbcT of giiincat, and j for ihat of the Ioui»-d'ori. 

Then will 43 » + ».* be =: ( 1000 r. 40 =;) 4*000 ; 1icd« j =: 

° *^ - — (b7 dividins) 1 1 7<i — x — -- -~ — ; eonfc- 

ivhole number, at alfo 4 times the fame, 

= [by dividing) I — 1-1 ^~ i 



^z Ladies' Diaries. [TfPiP^r] jjrri. 

* III, ^ejiion 13. anpwered. 

iThat lazy drone, who fquander'd away> . 
Thirteen days, and one third, in fleep and play. 
In thirty days (for all he nothing got) 
Deferv'd to nave his bones broke, for an idle fot. 
i. c. He work'd 16 days 8 hours, and play'd 13 days 4 hours. 

t rV. ^efiion 14. anfwered by Mr* Nat. BrowHC. 
If you be difpos'd, fir, to tether your horfe 
In a meadow that's very well ftored with grafs. 
That juft he may graze up an acre of ground. 
The length of the cord may hereunder be found, 
viz. 39 Yards. ;t507375- 

i V. ^uefliott 15. anpwend hy Mr. John Ford. 

Young maids oft &eak their minds with words fb dark. 
That leaves a doubinil meaning on their fpark ; 
Elfe fhe might furely without words fo plenty. 
As well have faid her age was ei^t and twenty. 

^eftion 

, . , ^ . . , -. 40000 — 43 X 

This written for it m the expreluon y =: -^- , gives y 

34 

^21x^9 — X i\f ; confequcntly f = any even number = (fuppofe) 

a « ; then jr = 1 179 — 43 »> and x =: 34« — » i where n is any 

integer number. 

Taking fucccflively the numbers i, x, 3, 4» &c» ^or »»> wc have 

X := 31, <Jtf) 200, 134, x68, 20a, 23^9 ^7<'> 304> &c. . 

J = 1136, 1093, 1050, 1007, 964, 9*»> 878, 835, 79», &c. 

* III. Question 13. folved» Since the two produ<^s of each 
Itumber of days by their rcfpedHvc prices arc equal to each other, 
it follows that the faid number of days will be reciprocally as the 
prices { but the prices are as %o to itf, or as 5 to 4, whofe nim is 9, 
and the whole number of days is 30; whence 9 : 30 or as 3 : 10 
<^f days worked, 
days idled. 

f IV. Question 14. f-lved. The number of fquare ya»ds in 
an arce being 4840, and a circle being equal to 3*141 59 &c. drawn 

into the fquare of the radius : therefore —— -- = the fquare 

' . 3*14159 «c. ^ 

of the radius, and confcqucntly the radius itfeif or length of the 

chord will be ^/ — ^-5 — = 39'x5073 yards. 

V 3-14159 &c. ' 

I V. Question 15. folved. Put x for the lady's age. ' Then, 

by the queftion, ^3 x X - X 3 X ^ = k/^ = 4 ; hence 

7 9 ^^ »3 

r— ^- —— -- 4X7 - 18. 
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^eJ!iom 16. biing the Prize ^uejlhn, enfiuired tj Mn- 

" j'V/ns^x„ta'wham Ipre/enled the " 
* taj prmniji. I -will give ityou ii 
May I, 1709, o » ' 

Sun's longitude, from its iogpefs into aries — ji iS o 
Oblique angle of the eclipdck and equator — :i3 19 a 
Thence the declination that day — — 18 9 45 
Confequently its merid, ahitude inlat. ji' 31'. 56 37 45 
The coiuplcmem thereof to 90 is — — 33 »i 15 

Then as the fifie of the angle sj-". n' . sj". 

To the baft 1$%. 115 feet, 

So i» the fine of the angle 56. 3 7- 45- 

To the perpendicular 384- 307 feet the height of the ftceple. 
*7 Note, The true heighth of Bow lieeple is 115 feet, 
for which at firll I lud proportioned the length of the Ihadow, 
but upon fecond thooghrs I alter'd it, for fear fome, who had 
read its heighth in hi/Tory, (hould claim the reward, without 
having art enougk to inveftigatc it by trigonometry. 

Tbe anf'wer la the perfoH thatfeitt the iClh qsejlhu. 

Sr, Yours I recclTcd', and finding you are 

A pleafant companion, and kind to the fair, 
1 thought myfelf bound to affift you in this ; 
When to London I come you won't take it amifs. 
If 1 give you the trouble ti) (hew mc your (kill 
In choofing a bottle, or a fair one that will. 
To Cave then you coin, and prevent your friends laughter, "J ^ 
Thicehundredeighty four feet and a quarter >' 

Is the height of the fteeple, within a fmall matter. > 

I received divers other anfwers in verfe, from divers oilier 
perfons, but haie cot yetroom 10 repeitt thcra. 



• VI. P m 1 1 Qj E ST 1 o M iS. filvei. 

Thii foluiian, at length, will be ihun : 

7he fun's longitude liciog fuppulcd 11° iB', ind the angle made 
liy the cqu.-ilor and ecliptic i}° 19' ; hy right-angled fi)licrii:al tri- 
stnglet, as radius ; Gne of Ji" iB' :: fine 13" xg' : fine iS" ^ 45" 
tbe dedlinalion for the time; 10 which adding 38° ig' the cum- 
plemcnc of the litiiude, thcie refulls jif° 37' 41" Tor the meridian 
altitude that day. Then, by right-angled iilane irianglei, the 
height of ihc fteeplc wilt he found by Mri. Wtight'i ptoponion 
_i -J titter ihnj, ai raiUus : tang, jfl" 37' 41" :: »(ii : »8*''.i 




The eclipfes of this year 1 7 1 1 . 

six times this year will the two great lighis of hea»cn be 
(clipfed, namdy four times the fun, and twice the maoo. 

The firft is of the fun, on the 7th of January, 3 quarters of 
an hour after 9 at night; and, tho' invifible to us.aboutjdeg. 
raftward in lonptudc from Coventry (wheie it is greatelt) 
the fun wJl fet about 3 digits eclipfed, on the fouih fide of it. 
The fecood is of the moon, a great and total cclipfe on 
53d of January, near noon, and fo inviiible to us; but will 
be viCble near the meridian of our aatipodci. Ii begins at 
Coventry at n min. 19 fee. after lo in the Diorning; the im- 
merdon is at 16 min. 30 fee. after 11 ; the middle at i] min. 
10 fee. afternoon; the true oppofition at 14 min. ti4fec.aftet'- 
noon ; the emerfion at 59 mm. ji fee. aftecaooa : the end at 
58 min. 51 fee. after r. The total duration j hours ji min.. 
13 fee. digits eclipfed 19 and near a quarter. 

Tbc third is a Cnall eclipte of the fua, on the 6th offe- 
bruary at i ho. h min. 56 fee. in the afternoon, hut cannot 
be feen by reafon of the great north latitude of the moon, 
except under the article circle, where it is moft confpicuous, 
■od about 78 deg. weflward in long, from Coventry; at fun. 
ritiiig, the fouth limb of the moon will touch the nortbcca 
limb of the fun a little more than a quarter of a difflt, or the 
4gth pan of the fun's diaraeier, and therefore will hardly be 
fierceptibk. 

The fourth will be an ecli_pfe of the fun, on wedoefday the 
4th of July, near 7 in the atternoon ; and, if tlie air be clear, 
two third parts of the fun's diameter will be feen to be dark- 
(tied on the north fide. h. m. s 

The begioniog is at _ ■ ^ j 46-) 

Theviflbleconjunetion 7 53 JiC „~ 

The greaieft obfcurition — 7 5J !*( ^ 

The end ■ 8 is 4<^ 

The duration — — — i 41 54 

The digits eclipfed — — — ! 3i 40 



MOO.', la^d, fa. .. .h. {fj»«»S .. »} Nof. 



TJiis eclipfe, where grea- 
lelt, Ciin te but nine aigita 
and an hulf, and that at 
fiin-fctting under the article 
circle, and longitude aboul 
48 dfg- eiiii from us. 
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No. 8. JJ E w Qjj E s T I o N s. 6s 

The fifth I'j a tola] eclipfe of ihe moon od July i8, at near 
6 ID the afcernoDD, but doc Tiiible to us, becaufe the edipfe 
cods lomin.before the moon rifes. The faeginnbg isat 4 ho. 
Cmin. 34 Tec. afternoon. Immerfion at jh. jm. 3jf. Middle 
at jb. Jim. afif. True oppofition at 56. jjm. »4<". Emer- 
fionat6h.jjm.15f. The end at 7 h. 36m. iSC Duration 
3h>i9[a. 44 f. Digits ccitpfed 17 and an half. 

The kft is of the fun on the s8th of December at 9 h. 
39 m. J3 f. in the morning, but by reafoa of the mooo's fouth 
lat. augmented by her louih parallax, it cannot be feen by 
us, altho' the fun la above the horizon, but will be both total 
andceotra] in the fouiljern parts of [h.e world. 

Tzuo geographical quejiiom propofed againjl 
. next year. 



In what degree of latitude 

Boes that fuft female di^'cll. 
Who upon certain davs might view. 

If Ihe obferveth well. 
The morning fun on ih' fdf fame point 

Ofcompaistwieetobe, 
Likewife his evening aztmuih 

Twice in tlie fame-degree. 
Tell me fweet englilh ladies, for you ai 
Than her more cnarming far, and farm 



In the Atl.Tntick ocean from our fhore 
Di(tani live hundred leagues, or little more, 
Lies the canary ifles, bleft with good air. 
Sweet whiftling birds, rich wines beyond compare. 
A mountain, the world's woudcr's fituate there. 
One of the hidieft in this earthly fphere : 
By us 'tis caira the icnerifFu's pike : 
Whofe lofty heid I'th' aimofpiiere's fo high, 
That it furmounts all groffcr doudso'th'fity. 
Three degrees and an half, you may_ it kei>. 
Or, (what's the fame? two hundred miles and ten ; 
FoT the refradtion angle, you may make 
Allowance, (what is thought but meet to take ;) 
Thirty five minutes jult, of a degree. 
, ^-Hjiw I demand- ivlutbeifilRh Uisr^enjult.^g? ,. 



r 



L A D n s' D I A It I £ t. IT'PPer} 

Nevf Arithmetical ^ejlions, 

I. ^uepon 17. 



I happen'i! c 
Whofe tongue 
HeiaJk'doThi 
So I afli'd him u 



''ning with a. tinker 10 {i(, 

a great deal too faft Tor his wit: 

with abundance of metitc; 

_ . ike me a flat-bottom kenle. 

That the lop and the bottom diameters be 
In juft fuch proportion as Eve is to three: 
Twelve inches the depth I would have, and no more,. 
And to hold in ale gallons feven lefs than a fcore. 
He promis'd to do'r, and to work he (trait went; 
But when he had done if, he found it too fcant. 
He alier'd it then, and too big he had made it. 
And when it held right, the diameters fail'd it : 
So that making't fo often, too big, or too little. 
The linker at laft had ^uiie fpoiled ihe kenle : 
Yet he vows he will bring his faid purpofe 10 pais. 
Or he'll utterly fpoil ev'ry ounce of hia brafs. 
To prevent him from ruin, 1 nray help him out. 
The diameter's length clfe he'll never fin4 out. 

n. ^tjiion 18. hj Mrs. Lydia Fifhet.. 

\^at two fums are thofe, can any fuppofe,. 

If added together they muft 
M«ke twelve-pence, be iure, and nine halfpence more, 

{Or iixieen-pence-halfpenny juft?) 
%ut if by divirmn you make a decifion. 

And the greater by th' lefler divide ; 
In the quotient wiH reft fev n ind twenty pence jufl ; 

Come, ladies, this riddle decide. 
And to £nd cut thefe nnmbers without any blunders, 

Ptay tell mc what eourfe you will take: 
k And if you can do it, and to the world Ihcw it, 

Amends, when I meet you, I'll make. 

in. ^a^ion 19. 
Tray try your (kill two numbers for to find, 
Whofe funi, when added, will be jufi one fev'cth ; (f) 
AndlfTogedier they be muliipiy'd. 
Their produfl's four'eiglit hundred forty fev'nihs. (Ttr) 
fta^ions are called numbers here, you fee, 
-And your ti« aofwci will twg fiaflions be. 
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IV. ^icpiH go, hj Mr. William Hawney. 

A fimoas general hiving (erv'd his king 
Long [irae in wars, aod had viftorious betn; 
For which bis ftrrice [with a jjleafant fmiltl 
Alk'd of his king one fartiiiTig for each file 
Often men in a file, which he could ihen 
Make with a body of one hundred men. 

The king confidering his brave anions pail, 
' feeming modifty of his rcqueft, 

. ; his confent : — ^To what will it amount 

fterling money ? Take your pen and count, 

V. ^ifjlhn II. bj Mr, Gideon CoCcr. 
A gectlemin, as he did ride. 

Near to a p'eafant common (ide, 
ae fhepherdefreD chanc'dto nieci, 
iving their flocks, whom he did creel., 
d fpeed you well ; and may you he 
happy ai you're fair, (quoth he;) 

_ _ sfpcr yoar fiocks, and may they thrive; 

Tell rae how many fheep vou drive? 

One of the damfels fti-eight realy'd,. 'J 

Sr, you fhall Toon be fatisfy'd, f 

For if the flock ive ihoold divide ) 

Among us equally, each (hare 

Is twice the number we maids are; 

But if for one of us you Aa^ 

Connt on; fheep, for the next count two. 

For the third four, for the fourth eight. 

So doubling at each maid aright. 

At the kit maid the fum would be 

As many as the Iheep you fee. 

^tejl. a». by Mr. Amos Filh. 
From Bifcay wc fail'd with a very fair gale. 
Our courfc Wis full north, and we fpread ev'ry fiil; 
For the weather was curious, unclouded the fun. 
And for feveral days we with pleafure did run. 
But the wind coming crofs, we concluded it heft 
To alter eur coorfe; fo we fteered fiill weft. 
Till our diff'rence o' longitude was one degree more 
Thao the latitude's diff'reuee we had failed before. 
Now, pray fir, refolve me how far we have run. 
And how far 'tis from Bifcay from whence we begun, 
'AU ih« help I can give you low'rds finding it out, 
■■^ ^" the neareftdirtaDce when we \icV.\'^ui'.., 



j^g. 



6S Ladie s' Dairtes. iTipper.^ 17x1. 

To a flrcight line, if drawn from the place where we be 
To Bifcay, (accottntin£[ 60 miles a degree) 
Is fev'n fcore and ten miles, as fure as can be. 

T/}e Prize ^efiion for 17 11, that luhoever Jirji answers 

Jhall lave a dozen diaries. 

When tir'd with bus'nefs, or pcrplex'd with care. 
Or minded am to breathe in fragrant air, 
I to my Jonefome garden ftrait retire. 
To foothe thofe cares, and nature's works admire. 

Here rows of charming greens delight the eye. 
And here a chryftal ftream glides gently by: 
There lovely flow*rs adorn their earthy bea. 
Blended with curious dyes of white and redr 
But when one lovelier than the reft I find. 
It brings the charming fex into my mind. 
For of all beauties in the world we know, 
A beauteous woman does the reft out-do. 

Within this place I have two lofty firs. 
Which above all my trees my mind prefers. 
Upright, and ftreignt, and taoer to the top. 
On each of which a gilded ball I've put. 
Between each tree, when meafur'd on the ground^ 
In a ftreight Kne, juft fix-fcore feet I've found. 
The higher tree one hundred feet contain, 
FouT-fcore the lower (both ftand on a plain.) 
Between my trees a fountain I would place,^ 
(The better ftill my garden for to grace) 
But fo, that from the ball o'th* top each tree 
Should to my fount of equal diftance be. 

And from this fount a walk I would have made. 
And with fuch nicety of art be laid. 
That as along the fame I near or far do move, 
I'd equal diffant be from each o'th' balls abovo. 

At this walk's end a houfe of pleafure I 
Would have fo plac'd by art, that when I lie 
Upon ray couch, to meditate, or read. 
Or fometimes fleep to eafe my aking head. 
From ball to ball, and from each ball to me. 
May equal diftance from each other be. 

Come, artifts, now revolve within your mind 
How thefe things muft be done ; and then to find' 
How far my houfe of pleafure plac'd muft be 
From th' fount, and from the bottom of each tree ? 

This aueftion, and queft. 1 7. of the tisker, &c. of this 

Jiary : alfo the qipeftions laft year of the Ladfs Jgey and 

^^ SUeph^ are good patterns how aiQ arithmetical quef- 

UQO 
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lion IliouM be compofed: namely, to cloathe ii with fiich 
delighcfiil circumftances, as (houId.eEg is on to the folving 
the iiioft ufcful part. To heighten delight, whet the ima- 
gination, and marpen invemion all at once, to enlarge 
the capacity of the mind, and raife ourpleafure 10 thehigheft 
pitch It is capable of; and I hope the postical artift wUl in 
lime to coine fend roe feme fucli queiliona as thefe. 



^^( 



17 12. 



wrrj to the Geographical Paradoxes pro- 
pounded in the laji yearns diary. 



I 



Paradox i, au/tiifred h Mr, Hutchinfon. 

Between the tropicks and the line, 

That fenia!e I can fhew. 
That twice the fun on the fame point> 

I'th" morn, and ev'n, may view. 
And tho' our englilh ladies charnu 

Excel her far by day. 
In filent Noic*a foft embrace 

She's no lefs charms thxa they. 

• ParadfX i, txplaixed hj Mr. Nat, Brown. 

That famous mountain Teneriff yoH call. 
Whole towriug pike o'er-looks thia earthly ball, 
Four miles and quarter is, and fomeihing higher- 
A hei^t prodigious that all men admire. (4's8i) 



• The folutlon of thii pariitTox it only an caTy cismple in pU 
tiigonometty, iu which (he radius of ilie eirth is one leg of j ligt 
angled Itiangle, the fum of the Taid radius and height of the mou 
tain ii the hypothcnufe, Hod the angle included by ihem it eqnAl 
the degrees in the arc of the virible dinanee. Now takli^ the 1 
KiAJon js' from 3* to' leant 1' sj' for Ihe faid angle, «i 
X!-i4ii3 4r. ^ )«jj'74j is the earlh't radiut in |< 
graphical nUlei; then at the cof. of :' u' : rad. or line pf 90" 
*7*7' }44i-»otf ; fiom which taking J4n'T47. "*'£ obi.Mtt(t'!. 

lonnlaia'shci^ti wbith is aliwU ivS^i^MUirai**'^ 




i 
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Ladies' Di ARi Es. {Tippfr'\ i; 

Solutions to the loft year's ^eJHons. 

T. ^ffiion 17, fl»/^wfi/ij/lfr.Rich.Parker.* 



Before the laft chriftmas there came to my houfc, 
AjoHy fine tinker, who feem'd very choufe; 
I iukt him, If&OTt of good work he hid got: 
He repl'y'd, that he had ; but that he like a fot, . 

Undertook t'other day for a critical afs, J 

" To make him a ^at-botiom'd kettle of brafa, I 

" Whofe widenefs at top and at bottom fhould be I 

" In the fame proportion as five is to thiee, I 

" The depth it fliould juftly tweh-e inches contwn, 
" And that it Ihould hold in ale gallons thirteeo. 
That he try'd many ways for ro brbg it about, 
And yet after all he could make nothing out : 
Which at length it had made hira fo wondrous poor, Tf 
That work for a tinker he crys at each door ■ V 

Who had brafs, atid had money enough juft before, J 

The tinker's fad ftory did make my heart ake, "^ 

So I gave him the meafure each widenefs would take, V 
(As hereunder you'll find) for his kettle lo make. J 

With a great deal of joy then away went my friend. 
Crying, Have ye any work for a tinker to raend '. 
Any boles, any bellows, any pots made of mettle % 
~ ' ' r could endure for to hear of a kettle. 
l.effer diameter n'(iigo%ii. 
Greater diaraewr i^'iftm. 
The ingcTuous Mrs. Burbtira SidiL'ay, in anfwer to this 
a^ueltion, propofeth uiother very pretty ooe at the iime J 

Well, bonny brave tinker, to fave thee from nun. 
The kind britiih laffes are iflive and doing; I 

Beeaufe that thou art a brave fellow of mettle. 
Take here the diameters both of thy ketde ; i 

One's twenty-four inches, four-tenths, very near. 
T'other fourteen, and fixty-four cents doth appear. 



• I. Q_U ESTl B tt. filvid. 

Fulling J I and 3 z for the lop and botiom diimctcrs, by pftge 
JU Mtnluiadon, we fliall have (3 XiJ4Ji + 4'i °') <»<" 
X II X 'ooouios = t J : hence z = x/ .^a x 11 x^ooeijiBy 

-S-SSassf ; coafequcntly %z^ii,-6^ili, and jz = i4'4C0>>S 

""B dfamaeri required. 



J 
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* ^eftion to the tinker , or his friend. 

But DOW if it was to hold as much again. 
And carefully lengthened at its biggeft end, 
(The whole being a fruftum cone) I would fjiin know 
How much is the depth of that added below? 

^ t II. ^^ion 18. anfwered. 

The firft of your numbers, widiout any blunders 
I find to be one that is mixt, 
. Pifteen the whole part^ according to art, 
And juft fifty one — fifty fixths. (ij-fi) 
Then, dear madam Fifher, for 1 do not miis here. 

Denominate feven times eight ; (-f |) 
Thrice eleven of thefe, you may take if you pleafe. 
So your queftion is anfwer'd compleat. 

^ejlion 



. * Anfwtr to the queftion to the tinker, or his friend, 

1£ Sa and ja be the diameters of the firfl or given fruft-m, whofe 
altitude is ix, and z the altitude of the fruftum to be added : 
Then, by fimilar triangles, &c. -J- z 4- 5 <? =i the greater diameter 
of the part added ; and fince the two contents are equal, we £hall 

have i^^ + Sfl^' + jaz - ^ \ a X 5 a ■f' xS a* X 2 = 

zsaa+ isaa-^gaa X i*, or ^r + s'* +i2: + 5 X 5 +a5 X ^ 
=r 49 X X* = S88, or z' + poz* + ^^o6z = aix68. Hence 
z =: 6*38476x9 = the height of the part to be added. 

f II. Qv E s T I o N 1 8. folved* 

Put z for the Icfs number : then, by the queftion, cither i6\ — z 
or XT z will exprefs the greater : hence a7Z=:i6j — z, or*8z = 

— ; then z = — = the lefs number, and confcquently x6| — H 
z 56 ^ 56 

s= 1 5-f i =: the greater. 

Otherwise. 

Let X = the lefs number ; then x7 x = the greater, and x8x = 

i6| :i= ~ ; hence t!ic reft will be as above. 

Otherwise. 

Since, as above, the numbers arc in proportion as 17 to x, and 

^ X : — zr the lefs number. 
then: fum =: 16| : hence as 18 : x6f :: < 56 
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* III. ^eflion 19, anfmered by J.R.S. 

Thefe fra4ftions I have fet down below. 
The anfwcr to your nineteenth queflion {how. 

JL ± 

n 77 

t IV. ^eftion ao, anfwered by Mrs. JSidway. 

Great heroes deeds no poets lines exprejfe. 
Nor worthy adions recorapens'd in verfe; 
Numbers atone their merits muft recount, 
See here below how vaft the fums aitiount. 

9ix22x'2ix2ix2^x2^xS2x?x22x 

i»345 6789 

— ~ 173 10309456440 farth.s= 18031572350/. 9/. td. 
10 

V. ^efi, ai, anfwered by Mr. Alexander Wecdon* 

Oh happy man ! what charms did you invite. 
When fuch a knot of fair ones c^me in fight ; 
It muft enlarge and elevate your foul. 
And make it boundlefs too without controul. 
To fee their lovely looks, their charming mein, 
Their modeft blumes, as they grac*d the green ; 
Their fhapc fo ravifhing, that Cupid's dart 
You needs muft feel quite*throughand through your heart, 

When 



• III. QjJ E s T I o N 19. folved. 

Let 1- z and — — z exprcfs the two numbers; then 

14 14 



X I X 4 , 

— +^X ^== -TT — 2rz zr - — ; hence z ^ 

14 ^ 14 is>6 847 

k/ :r" = — i confcqucntly ~ H ^ = — =: the 

^ xpi5 847 154 ^ -^ 14 154 IX 

greater number, and — = — =: the lefs number.. 

^ 14 154 7 7 

t IV. QjJ E s T I o K ao. folved. 

The number of variations of 10 in xoo are ^^ X ~ X ~ y 

10 p ^ 8 

-7X-X-rX--X--X— X- = 173x0309456440 rr 

7 ** 5 4 3 * X • 

the numhcr of farthings = 1803 15 7x350 /.pj. a</. 3= the famde- 



No. ^ QjJ E s T I ON 8 An s w e k e d* ^3 

When eight fair ftiepherdeffes to your view, (8 maids) 
Were altogether met beholding you, x v 

Who came to feed their harmle^ jflocks of fheep. 
Which daily they. did on the common keep; 
The number juft one hundred twenty eight, {nSjheep) 
On which they did fo diligently wait. 
Which numbers both do very well agree : 
The queftion's folv*d as plainly you may fee.* 

TIfr/. Barbara Sidway, to Mr. Gideon Crofier, thepropofer. 

The flieep were one hundred twenty eight. 
The virgins, twice four, and a glorious fight. 
But honeft mafler Gideon Lrojiery 
Upon my wofd you fent a pofer : 
Had not the number eafy been, Sir, 
You might have whiftled for an anfwer. 
For do but in. your mind revolve, 
Queftions fuch as this to folve, 
TEis fame equation muft reduce. 
As underneath you may perufe, 
Where \a) the vowel, is unknown, Sir^ 
Reduce it, and call me your own. Sir. 

r« = rdaa. Or, r*"* ss daa, 

VI. ^eftion aa, aripwered hy the fame. 

Saird north 188*256 miles 

Swl'd weft »48*256 • 

Diftance run 436*51* 

From Bifcay to the fhip's place 3 1 1*555 

Suppofe 



* V. QjJ E s T 1 o N ai . folved^ 

If z be put to denote the number of maids; then, by the queftion, 
zxxz =: xzz will denote the number of the flieeP* and %zz 

= i^'' ; hence, multiplying by x, we have /^zzz=.x ; and, by 

extrading the root, xz-=zt^^ \ From this equation, by trials, wc 
cafily find z == 8 = the number of mafds ; and then z zz =: laS 
the number of Ihccp. 

When the quantity of z is an integer number, it is belt found by 
trials as above. But if it be fome infinite decimal, put the above 
equation into logarithms, and we have \zy, log. 1 =i log. x + log. 
z, or •1505152 — Z == -301030, putting Z r= log. of z; then 
find the value of z by double pofition or the method of trial-and- 
eiror. 

MsLthem, H 
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Suppofe it plain failing, the anfwer you fee. 
But if by Mercator, pray, what wonld it be ? 
That handfome tarpawlin I almoft durfl wed, 
That has the true method thereof in his head.* 

Aitpwer to the Prize ^uefliony tvhich nvas firfi anf^wered 
by Mr, Henry Beighton, and foon after oy Mrs, Anna 
Wright, Mr. Ford, Salt-officer of Middlewichy and di- 
vers others. 



I lately heard your curious garden nam'd, 
For its exa(5;icfs all o'er England fam'd 5 



Your 




* VI. QjJ E s T I o N ai. folved. 

From th^ right angle B let fall the perpen- /^, 
dicular BD: U AB reprcfent the diftance 
failed north, and BC the diftance wefl ; then 
will A C reprefent the diAance between Bifcay Ti\ 

and thejjlace arrived at, and BD 150 miles. \J 

Now by right-angled triangles we have ,^ 

AC* = CB» +BA^, 
and lAC X BD zz %CBX BA; 
hence, fubtravSling the fecond equation from the firft, we have 
^C» — zAC X BD z= CB — %CB X BA -^ AB* = 

CB -^ BA)^, and AC zz 5D + VBD* + CB •— BA* = 

ISO + V50* -+- 6®* = »'So + 30 ^xp = 3' 1*554944214 = 
the diftance from Bifcay. 

And, by adding the fecond equation to the firfV, we have 
AC* + T^ AC X BD z= CB* + xC B X SA + AB* == 

C B + BA^", and C B -^ BA z^ VaTc 4- xBD X AC == 

.\/<iii'S549 &c X 3ii'5549~&cr = 43<J*5oo8x = the whole dif- 
tance run. 

Alfo, by adding and fubtraaing the difference and fum, we 
hare CB and BAzz -^ = a48-i504i and i88'i504i. 

The Co KSTR u CT I ON is evident from the above procefs, viz. 

Make ACz=L{nD + VbD^ +7 i'^i'!^ = ) the fum of 
BD and the hypothenufe of a I'ght-angled triangle whofe two Jc£i 
arc i? D and CB — BA- then the fum of the legs {CB -^ BA) 
being equal to ( v^TT+T^^X^C) the mean proportional 
between AC and AC-^-zB D, the legs CB, BA themfclves will 
be = the half fmu and di/Tercncc of CB — 5^ and the faid mean 
proporUoodL 
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I Your lofiT firs, fortreighi, fo froootb, fo tall, 

^^^■>£ach ofthem crowned with a golden b^l : 
^^^Hnne eighiy Toot, yet tweacy fooi out-done, 
^^^^Hky his lall fellow, lowring tow'ids the fun. 
^^^HKetwecn your irees is pUe'd a fountain clear, 
^^^^Tfearer which ball, no mortal can declare, 
' A pleafure houfe Js plac'd with fuch nice arc. 

That witli the balls three equal lengths impart. 
And if from thence you walk to th' I'ountaia clear. 
You to each ball at equal diftance are: 
The diftance then l>etwixt each ball in meafure, 
Alfo betwixt each ball and ih' houfe of pleafure, 
Likewlfe from th' houfe and bottom of each iirr. 
And from the houfe unto the fountain clear. 
And from the fount to ih' boiiom of each iree» 
The lines below, I hope, will let you fee. 
From ball to ball — — — ni 6jj»5 
From each ball to the pleafure houfe m 6jjij 
From thelowcT tree bottom to the houfe 91 6S151 
From the taller tree bottom to tlie houfe 6^ %S >oj 
From the hoofe to the fountain — ji 6781; 
' From tlic lower tree bottom to the fount 75 

•From the higher tree bottom to the fuuDt 4j 



• rSe P R f i £ Q_u E s 1 

Let /( D be ihc one tree, and B C the 
oilict. Draw CD ihe diftirte of ihe (wo 
ball!. On the middle oT which and per- Df^ 
pcndicular to it draw G £, and £ will he 
the fountain. Foe then DE will bi; := 
EC byE«(. 1. 4- 

Alfo the required path, at- the end of 
which llandb the pleafure houJe, will be- 
aright !ioe EH perpendicular to .IB, »nd 
^ one leg of a right-angled tiiaoglc whole 
other leg is EA, and its liypolheDure 
^ H := die bafe of aiuiiliet tight-angled niangle jf DH wliofc per- 
pendicular UAD «Dd hypoAcnufc DH^ DC. For, Iwcaufe 

of [he palh'i continual equal diQancct from the balli, it will be the 
iiilerfeiSiDnofdiehotizQQtal plane and another plane perpendicular 
both 10 the line DC and the vertical plane /* BCD, and ihis inicr- 
fcAioB is peipendiculat to ylB b^ Eod, Xt. ig. 

TJit Calcdlation. Since (£D> =) PA' + AE' = 
(ECi =) CB' + BE'- ; therefore, by equal fubuaaion. 




rj 



Ladies' Di AMIS. ITipptrl 1711. 

r hi fame auf-Mred by Mr. Edward Walker. 

In your fair garden garnifiied with flowers, 
Circled with chryltal itreams, and charming bowers. 
Your pleaiiire houfe from the clear fount tnnil ftand 
Fifty two feet, with feme odj parts behind, 
And from the bottom of the greateft tree, f 

Sixty nine, more by an half mull be ; > 

And for the reft, you here above may fee, J 

The ecUpfes of this year 17 12. 

There will be four eclipfes this year. The flrft is a fmali 
hutvilibleedipfeofthemtKin, on January the lath; it begins 
at I minute alter 7 at aight, the middle is at ji minutes after 
7, the end at 43 minutes after 8; the whole duration It i hour 
and 4] minutes, and wiU be about two digits and an half e- 
clipfed on the north lide.* The fecond eclipfe i* of the fiin, 
on the aad^f June, at 10 at night, and therefore cannot be 
fcen. The third b of the moon, the 8th of jiily. ai S in the 
morcing, 






I t kCtmftqctnlly AE and £B = ^"^ "*" — i±2--^3? = jj 
and 45, liie diftances of the fountain from the bolloms of the fw* 
UMi. And DE = £C = Vt'A' -t- iifi* = \/iQe' +41' = 
5^48' = topfijBjflo!)* U>c diflinte of ejch b*il ft <im Oit fWia - 
lain. AlfoUH = HC = Ci>=:v'">'' + *'C'=V'_'^«_';+"' 
= *o^jT ^ iii'iJiSijotf. Hence EH ^ \/hC* — Cii^ := 
" lOv'" = fi9"i8»03»i = 'he (lifl^nce 

lUi the foot of tile lallci tree. jfH ^ 

wer itee. And EH — 
i/llS' — SE' ^Vio' xii — 4i» =; iv""" = ri*i8i»8Tii 
= the lengtli of |hc walk, or the dlHancc of the plwiTuie boufc 
Jrom (he fuuutain. 

* Tliii eclipfe [January u] wst obfcTVed a( follows : 

1. At Gruitiviih by Mr. Flsmjltrj. 
Ke fayt the middle of tbc eclipfe wat at rh. 4«ui. joi. bf the 
dock, or jh. j4ni-cowedl lime. At whith tJrae ihc cliocd of tjvc 
:lipred put of the bioou wau,^, jo : but ilie gtEficft,ddc^«t 
...... cj g_ jo.-"^ "•- '"^' " 
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morning, and iherefore ioTiTible. The fourth is of the fun, 

on the 1 ;th of december, at i in the moiaing, and therefore 
tan' I be feen. 

Netv Arithmetical ^ejlions. 

L ^ejlhn 13. Tte 'jiidarn'i cafe, by Mr. Lewis Even. 



The fates unkinihas fnatch'd away in 
-- ■- • - "^ "■tthar 



I for this lofs (hea teai 

Depriv'd of all my joys and hopes at once. 

The greatcft that all We could e'er advance ; 



I be'ng 



II. Al Ufmi„Jl^r by Mr, If. Dfrbim. 

e IS A aulkilboers upon tlic N. E. Tide of the moon. 

tf jiS A ihiclt ptoumljri on tlie moon. 

f n The penuinbiM Ca deale that it may be taken fot ibe bi- 

ginniiig of t;lie eclipfe. 
tf }9 The rcUpfe undouUtfdIy rs be^u.. 
S ]i End of the eclipfe is very near. 
8 31 End of the eclipfe. 
8 ]ij Eclipie it undoubtedly ended. 
S it A pcaumhra {a left. 

HI. At Vrntijl.ivii (Brijla-o}) by R. P. ariplhcr HHirici.. 
h. m. >. 

T ■( ig A dullcillineri obferTed on tiie moon. 
1 ]4 14 Bcgianing of the peBumbra. 
7 ^D II Beginning of tliictdailtoers. 

7 Si i AUtbaran culoiinated. 

8 38 ; Orirn'i neftern foul culminated; 
t It IB Ortsi'i caQccn foot culminated. 

9 IB )j End of the Ihiclt iTiadow, 
9 4^ 4 End of die penumlita. 

The roLu time *ii meifureil by a peBdiilumilock, and corrected: 
(ly the obrervcd culminations of four fixed fla". And the qujuii- 
tics were deiermined by a mierometer in the (elelcope. 

The (had* w through the leleleope (ecmed alh- coloured, bl'iMi. 
and appro«Wjw[e,lilqckji;fi.J{.li(;EaiilO,appwtaboye.rf;Ul(.T,iiti^ 



I bc^f with child the time my dear lay ill, 
He this proyifion made by his kft will. 
T*th' child i'th' womb, it male, two parts id three 
Of this his ^vealth he gave ; one third to me. 
But if by me the pow^ aboTe are pleas'd 
The number of the fair (hould be increas'd. 
Then I was to enjoy two jjarts in three ; 
One third (hould to my iair a fortune be. 
My dearefl dies : eVe long was God*s decree 
Made known, bOw he was pleas'd to deal with nie t 
His bleCed pleasure was, that at ope birth 
\ I both a fon and daughter ihould bring forth. - 
This double Urthy unthought of by my dear, * 
Makes th' execution of the will appear 
Ambiguous unto me, and thereftre I 
MuH needs my felf to better heads apply. 
Sev*n thoufana pounds my dear's eftate is priz'd^ 
In this odd cafe, 1 crave to be advis'd, 
This to divide according to the will 
Betwixt us three : I pray exert your fkilL 
What ever privilcdge the widows have 
By force of law, moft willingly I wave : 
To lawver for sudvice TH give no fee* 
My hufoand's will a law mall be to me* 

II. ^efihn a4> h ^r. Amos Fifh. 

I have holland, and muflin, an4 fcotch cloth good ftorc> 
I have cambrick, you never faw better before t. 
The number of ells of each fort 1 can't tell, 
But the whok fiim together, I remember right well,. 
Wasiuft thirty thoufand; nay, more I canlnow. 
The firft and the laft I very well know, 
Be'ng^muhiply'd together proved to be the fame fum. 
To which the produft of muflin and fcotch cloth did come„ 
And the fquarcs of the holland and cambriek when join'd ^ 
In one ftim, will be one hundred fixty millions you'll find. 
But the number of ells that eaCh fort did contain, 
I would willingly know, but 1 labour in vain. 
And if you don't help, I'm afraid of my brain. 
One tiling I forgot,, which is proper to tell,. 
The holland was moft by many fair elL 

- IIL ^ejlion aj,. ty ikfri. Alexander Weedeo.. 

If a fquare piece of timber be ,^ 

Exadlly twelve foot long; 
Thrc^ inch x\\^ fide o'th* Itfe fqxi^tt Vi^ifc >. 
TAe greater^ twenty oiiev r^^Vv 



No. 9- 



New QjeSTion.. 
Then this 1 very fain would know. 

How niBay tea in >tt; 
And -what's Ciich fvlid foot's true length, 
, From givsKT bife to th' fniill i 

IV. ^efihH i(S, iji Mr. John Burnet. 



Suppofe, fir, a bufliel be exaftly round, 
Whdfe depth be'ng meafur'd eight inches is found ; 
]f the breadth eighteen inches and an half you difcover. 
This bulhel is legal alt Engird over. 
But a workman would make one of another frame, 
Sev'n inch and an half mull be t]i' dejith of the lame: 
Now, fir, of whit length mall th' diameter he. 
That it may with the former in meafure agree. 

V. ^iefikn %i, h^ Mr. John Wilfon. 

If to my months you fliouH add half their fum. 
And one eighth more, and then ihould fubtraft one ; 
The refidae would fach a number be, 
As twenty one being fquar'd, afi'uredly. 

VI. ^ijlim ii, by Mr. Henry Beighton. 

I hired a iiorfe, for to villi my dear, 
(A lovely fwcet maid of complexion moft clear:) 
At three pence a miie, for the hire we agreed; 
So from London to Brillol I rid with full fpeed. 
Being miles aineiy four, and il lycth full well : 
But when I came there my dear virgin I mlft. 
For fometlme before (he Was gone to Weft Chcfter, 
With a man, as they told me, Ihe huggl'd and ki£t, Hr: — 
Nay, fo fond (he was of him, (lie li't him to bed. 
And for feveral hours there with him (he flaid. 
This made me diftrafled; Co ^wiy I let forth 
To Chefler, which lieth from Briftol full north. 
J whipped and fpur'd, and 1 fcoured away. 
And woman ! falfe woman ! was »\\ I could fay. 
But the numt>er of miles I did ride, 1 can't tcU, 
My heart did with eovv and paflion (b fwell. 

When I cam; to Weil Chefter, I found to my joy. 
That it was her own father had took her away. 
1 ftreight made propofats to marry his daughter. 
But he faid he'd tak^ time for to think on the matter. 
From Chefter to Lotidon wc directed our aim, 
And ailixty fix. miles we to Coventry came; 



to Ladies' Di Ami s. [Tipper] ijtt- 

{The road's perpendicular to that we laft came) 
And they proniis'd to ftay4ill 1 came back again. 
A young eager lover, you oeed not bid hafte. 
When the nuptial joys be is ready lo taAe. 
Upon my return, we to London did go, ■j 

But the joy of our raairiage tranfpoited mc fo, f 

That I never enquired themiles 1 did go. > 

Now the man for the hire of bis horfe he has fent. 
And willing 1 am for to ^ve him conteDt : 
But how much is due, neither hinj nor 1 know,. 
No more than the horfe that I rode on, I vow. 
Pravi (ir, be fo kind as to tell me the fom, 
And a bottle I'll give you when that way 1 come. 

Tht Prize ^eJHon, [pften Diaries by hi) prQpr/ed ty Mr-. 

Of the regular bodies platonick, you know. 
The dodccftedron tweive faces does Ihow, 
That are bafes ofpentangled pyramids join'dv 
By their tops at the centre. Kow, fir, 1 pray mind r 
If, as large as each pyramid's bulk will admit, 
A!) the bafes be dug into concaves, to wit, 
Into hemifpheres, cylinders, cubes too and cones. 
Into pyramids likewife ; triangular ones, 
And quadrangular alfo; of each of theft two: 
(In each fid* one of them;) iic, can you this Jo t 
If the matter 'tis made of does weigh, being try'd. 
For eacli folid foot fixty pounds, and die fide 
Of each pentangle eight Inches be, and no more. 
By geometry, what it weighs jullly explore. 
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vSolutions to the laji year's ^ejllons. 

1, ^leflion »3, anfwered hy Mrj. Anna Wright. 

WHEN fitft the widow's mournful cafe I read. 
My fympathiiing heart with grief did bleed; 
Her I'll affift, laid I, her doubts refoTve; 
Then in my micd I did riie cafe revolve : 
Where foon the widow's fliarc by will I found'. 
To be no Icfs than juft two ihoulind pound - 
One thoufand pounds left to her daughter aesr, 



No, 10. QjJESTiDNs AKSWEREn. 8i 

I had a great many cxceileat anfwcrs to this queftion by 
Mr, Mt,yS, Mr. Jsbn WUM, Mr. Nf^-iM, ffancius, 
Mr, ,4bel Ragg, and. others; but having fo IJvtle room to 
fpare, my fair reader, I hnpe, will pardon mc if I infett bur 
one more foluuos of ibia ciiieltion, and one only of each of 
the enfujng, 

* Thtjame ^lefihn anfwered iy Mr. JaniM Cole. 
DiTpel thofc clouds which hover o'er your head, 
Since that your love, your dearEftlove is dead; 
To weep, and mourn, alafe 'tis all in vaia ! 
For you can never bring him back again! 
Jfwnilft on eai'th, be walk'd in vertuc's ways, 
He now with joy (ingshis redeemer's praife; 
Which joy fliall kftbeynnd ihe reach or power 
Of time, with'« teeth of iron, to devour. 
With winged fpeed he's gone from cares below, 
T' a place which mortals arc too frail to know. 
Therefore with comforts calm vour iroubl'd mind. 
To think your hufltand l«ft thofc cares behind. 
As for the execution [if hia will. 
And how the fame you righliy may fulfil. 
Look underneath, and there you'll plamly fee. 
The manner how th' eftate muft parted he. 
{Htre/ilisvud ikc anfwer, heing the fams as ahmit^ 

H. ^uefihn 14, by Mr. John Ncwbold. 
Good Mr. Fijhfr, I ara yoitr well wither. 

If draper or fcoichman you be; 
"And have fent yon the anfwer, as plain a^ I can, fir, 

Tho'unltdll'ii in^thc comnwdity. _ . . 

In th' hoHand I'm right, and the cambrick white. 

But the other are dubious, whether 
Are jhe greater o'th' two, fo I leave it to you. 

Til! time will permit you to raeafure. 

Twelve 



I* 1. Q^U ES3 1 N ii.fitvcl 
B; ih; viill, tlir mu'lier'i Qn,e vjt tD be tlie iloi^e of ihc 
riaaglrlc^i, and thr Ibn's ihe ihiiibte n( tlic moihet'i i whcrcfoi* 
(hcf wiU Ue in prtipartioa s.« tlic DBsUicn i, 1, and 4 ; anil tbo 
futn of thefe iiumbeii bting 7, il appcits thai the fliiitj will \fi 
ir, y, and 4 rf iheivholc<ft.iic; w:. 

■y of ;ooeV. :s iood/, ^ the daughier'i (bare. 
B'^'^tf TPo"/. ^,ioo«/, = the mothet'i (hire. ' 
^^Ktt^oo/. = 40QD/. = the ioa'i nucc. 



fc I^A93Si^ BiAftixs. tftpper} 1713. 

Tvshx thwnanr ibe idL £bv drnfrod die kft, 

Th: oilier Twi> sDs * eicte and * fix; (*/.r.Sooo66ooo) 
Jbr nc TiHTnhcr 'w eack are cmt of asy reufa, 

TtisTt I nC' csrxannr ibsibx id afix.y 
?toliir 3:s sac. aailunifcaajfaB^cipA 5000, and cambridg 4000. 

J?\if iss: lie tindier doci coman^ btkrv yim plain may fi^^ 
Lkcv-^ z^ZL i:xci zn& ia^£b is ifaeim, accordiii^ to yoar 

(mind. 
T^ irii fiuic ioic'^ ki^ldi a 4"ci36, die iccood is 4*2208, 
dK ?c 55 X jj -=.. tbc ,^3: s 4'Tfa, fix ^di is 5*044S» die 6th 
ff jxi- tie -It H 5'f'^ dsf feis is 6*44c8, die 9di is 7*1656, 
^tf zzzr s f*:?5^ die iTii is 9*5aot> tibe iithb xi*7096» 
i^ I ::! 2 :j 'I * -i^ die i^d: s s^'4^A4, ii3l die"aj is s x"9io4« 

IV. ^uif" 

^ TL Qjr Sf r lov x^ JUwti, 

TL-& ^ocEkir k lu i ii n io pi i , ior ^aeaKfiBvwknwnoMiiti- 
&ikc m'rr nxxee mniirianfc. Jbai, ta dctoainc dc icft, ooe 

EL Timfe be a-finiisd. 

To u>i &XC t^ :^uod aA£i^ isd MuadSmg Ac doable of tltf 

%'JSTx7; 'J>a;bT:=:bgtia.ndicfci, ^ff^J+*4-V *+*^/ 
= *; frcm lii a ob<s3fiei£ .<■ = < — %^i+a*x — xx : by af- 



JiauBf a ^ Sre?, liii c xf^ 'g iL oa ^^rcs J = Sooo. And dca z 
lad T = ^ ^ - — ^ =>=: 12000 and 4000. 

J ill. Qr r $ T 1 o s 15. /ufefi 
*y P»gf »59 Mc=!un»3c, the icAdity of tbe wbolc pieca will 
be iiiL±i+A«_>L3_+.S.x 3 X «a X » = »4<»4 indies = 

14} feet. And if the truAum be foppoM to be complcated to 
a pyramid; theo, bj iiiniUr triangles, as ai — 3 ^* ^^ ^i> ^^ 
as 18 to XI, or as 6 to 7, fo is la to 14 feet its akitode; and 

bencc ^' X 14 X «* = a45p6 incbes = i4*^9lf feci =S 

tbc content of the xrholc pyramid. Whence, as fimilar folids are 

'be cubes of their Eke dimenfions, we (hall ha^e ^i4rx9iC : 

3 

•//^ -•; 14 iter or 268 ind^s : ^^^^/^^^^^^^^^'"'^^^ '^'^ 



No. zo. QjJ estionsAmswered. 83 

* IV. ^eflion a6, anfwered by Mr. Tho. Shepheard. 

The diameter's length if the workman would know. 
To pleafe his nice fancy unto him pray fliew, finches 

The anfwer that I have here placed below, (viz,) 19* 106 7. 

V. J^/f/. 



V 14*2916 * o — 



1(8 



i\/z4'29xtf 



3 3 

^i^'X9i6 — y *3'»P»( X dp-ax 8 =1 the altitude ot the loweft or 

I ft foot. And in like manner all the others ^ili he found as below. 

3 3 

X 69*228 zr 4*01 34 =r alt. of zft foot 



3 3 

3 3 

3 3, 

j^ti'xpi6 — V zo'ipitf 

3 3 . 

V*<5*»9x6 — - i\/ 9*19x6 

3 3 

V 9'*9*d-"V 8*a9i6 
3 3 

V' 8*49x6 — i\/ 7*29x6 

V 7*29x6 — V 6'29i6 
3, 3 

V 6*29x6 -*- ^ 5*29x6 

3 3 

V i?*a9i6 — \/ 4*29i6'! 

3 3 

V 4*29x6 — ^^3**9'^ 
3 3 

\/ 3*29x6 — v' i'»9x6 

V 2*2916 — V 1*291^ 
3 3 

\/ x*29x6 — i^ 0.29x6 



X 69*228 =: 4*2203 == • - - 2d 

X 69*228 = 4'4SS7 = - - - 3d 
X <J9'228 = 4*7273 = - - - 4th 
X 69*228 zn 5*0442 = - - - 5th 
X 69*228 =: 5 '4205 == - - - 6th 
X 69*228 =: 5*8765 = - - - 7th 
X 69*228 ^ 6*4406 =: - - - gth 
X 69*228 rs 7*1649 =: - - - 9th 
X 69-228 = 8*X354r= - - - loth 
X 69*228 =: 9*52x0= - - - xxth 
X 6^-228 =: xx-7093 ^ ' - ^ X2th 
X 69*228 = X 5*8778 = - - - X3th 
X 69*128 :r: 29*48x7 = - - - X4th 



the Aim 122*0896 being taken from 
X2 feet or X44*oooo inches, wc have 



2 X *9 Z04 = alt. of the j^ f. 

* IV. Qjj E s T I o w 26. folved. 

Since equal cylinders hare their altlt-'dcs reciprocally propor- 
tional to the fquares of their diameters, we {hall have, As v^7^ : 

inches =z the diameter required. 



u 



Ladies' DiARiBs. C7//>/><fr] 1713* 



* V. ^eflhn a7> anfvjered hy Mrs. Mary ICelfpn. 

To guefs at youp parts> by the length of your time. 
You're fit for the ]adies» 2eod juft in your prime. 
If any thing n>ore in your praife can appear,. 
Engage Mr. Tipper to incert it next year : 
But nnce Vm obliged your age to difcover, 
You're juft twenty two years,' and eight months OTCr. 

t VI. .^ieftion 28, anfwersd by the fame* 

When this charming hi'ifk lafs, you purfued fo faflr, 
From London to Briftdr & on in fuch hafte ; 
At three-pence a mile, as you agreed before, 
I have fet down the anfwer cxa<^t;, and no more. 

Jfff 5L 13/. %\d. Aripwer 

■ » ■ ■ 11 * I I !■ Ill »- ,..» »y .. J . ' ' ' ' ' ■ 

* V. Qjj E s T I o N 17. JolveiL 

This quedion being to ffiid a number which being added" to its 
one-half and one-e^t fluUl make 441 (one moK thaa the Square 
of ai) ; or, fince the fum of i, ^, and |^ is '-^j to find a number 
which muhiplicd by V fhall' produce 44z ; wherefore as 1 3 : 8 : : 

44X : -^ ^ =: 34 X 8 = 271 months z:z xx years 8 months zz 

his age. 

\ VL Qu E s T I o N aS. Job^ei^ 

CoKSTRUCTioN. Make -4 5, yi? C per- 
pend, to each other, the former = 94 the V 
diftaxice between 1-ondpn and Briftol, and ^ 
the latter = 66"the diflance between Chefler 
,and Coventry. Bifea ^C in D, and with 
center D and radius D b defaribe a circle 
meeting AC produced in K and ^; then 
with the hypothenufe A £- and bafc EG zz 
An form the right-angled triangle AEG ; 
fo fhall E reprefent ix^ndon, G Briftol, 
A Chefter, and C Coventry. 

For, (having drawn CG) by fimilar triangles, GE^ z=.EAy,KC 
= (by the conftruaion) EAX AF zz AB^* 

Calculation. The radius ED =: D bzza/BA^ -\-AD^ 
ZZ. \/94* + 33* =1 ^99^5 = S\^397 = 99(114x9. Hence CE 
S= ED — D C zz 66*6x4x9 zz the diftance from Coventry to 

London ; G A zz \/AE^ -^ EG^ zz \^AD + D£)* — £G» 

= v'ii6-6x4X9 X 38 6x419 = 93*55855 ; and GCzz ?1 

Ji tit 

OTZZ\/GL^ —EC* =z 66'3ir4r. Then G^ -j- ^JB-J- £G -|- 
ji GC zz 4Sz-8os66 miles = the whole diftance travelled; wbicii 
at j^, a mile will produce 5 1, xjs. *(t. i'46T9xq» 




No. 10. Qjl E 3 T I O N S A N S W S R E B. tj 

Anjiicr to the Tinktr's ^ejlhn, by Mr. Richard Pavkcr. 



If tlie lop of the kettle be lengtliened oi.. 
With a figure thit's jufl: Hke a fruftum cone,) 
"k inches and tliirty nine cents, and no mote, 

'ill make it to hold twice as mucli a> before. 

Anfmer to the Prize ^ejihn. 

1 received feven anfwcrs to this quedon, only three 
fmera were right, {viz.) Mrs. Barbara Sid-way, Mr, 
Beighlin, and one more (who defired to conceal her name.) 
Mrs. Sid-VJaj't anfwer was very fine, and in good veife, but 
Co very long, 1 have not room to Infert it: I (hall therefore 
only fet down the unfwcr. 

The dodecaedron weighs, after all the twelve cavities arc 
cBiouE, 6o'6ji7 pounds. 



■ dfmero 



WABKFGH br one of the twelve 
pyramids eonlti lilting ihc dotlicaedrou, 
and C Ihe center of its bife i diaw C D 
perpeDdicuUr lo B E, and the reft of tlie 
lines ai in the figure. 

Putting ^ = 8 := B E one fide of the 
jieolagOQ or bafe, by [lagc 41a MenAi- 
mioii,wehavc^C = vf^ '''^^'V? 

= J- It jSjS A; andCD = }^X lang. 
54° ^-dBBigogi.^^ ridiutoflhe bafc 
of the eon*. And, fince the pcaicft infeii- 
bcd cjrtindei' i> known 10 be ^ ofibcconc, 
■wB fhall have V CD' X r'4"JSi &=• 
X f"^-* = I'lflsiS'f* X jCA = the 
iJic cone and cylinder lugctiiM. But 




tASFG. Now the A GHfl = (JHX HB X !»■ Z.H = 
^^» X i. loB" = -4Tili8ijyf», and 1 £^ llFG = B I ->i GF = 
^•-X i ua^. jC B F 1 =S A^ Xitang. 71" = 1-11884171 ■<'■ it^ 
futn of thefe iwu is 1-014 j7>l' = the b»fes of the tmngiilar and 
qoadcangvlac pyrliBiids log«her ; Had coafequeatly their conlcnti 

lojjeiher will lie 1-014 ji ■^' X ^AC. Adding ihit to tbefumof 

ihceone and cylinder »bove finiad, we have 4'ifiiSi/l* y,\A(l 
= i-f4!3sa^i sibeiiuD Dfihefc four [o\itU. 



Z6 Ladies' Diaries. ZTipper2 Hit* 

The Eclipfes of this Year. 

of four eclipfes which will happen this year, only one of 
%hera will be vifible. The firft is an eclipfe ef the moon, 
may 28, near half an hour after 6 in the aftern©en, and there- 
fore invifible. The fecond is an eclipfe of the fun, on the 
nth of June, half an hour before midnight, and therefore 
invifible to us, but will be vifible to our antipodes. The 
third is a vifible eclipfe of the moon on november ai. The 
beginning will be at Coventry 8 min. after a in the morning; 
the middle at 18 min. after 3 ; and the end at 23 min. after 
4 in the morning. The whole duration is a ho. 18 min. The 
digits eclipfed are 5 deg. very near. Lat. of the moon in the 

beginning 



»^:h. 



Again, DAzr. V^C^Hh CD* = 3 + V^ ^ -. 1-309017-4, 

4 
I ji C \C C D 
and by Cmilar triangks AD : DC i: CA : 1~-^ — = 

?_ZL3VJ^ «. '5854101 itf =: the radius of the infcribcd hc- 

zo 

SQifphere; and conrequendy its folidity is ^5854102^' X f X 
3-14159 &c. = •4101837.45. 

Alfq, a fquarc may be infcrihed in a pentagon by placing one 
of its fides parallel to a fide of the pentagon ; and, by calcula- 
tion, it appears that, if z be the fide of the fquare, z -f- i*o<Jo4974 
•will be the fide of the pentagon; hence, if this fquare be on« face 
of the cube, and the pentagon the fc^Stion of tl^c pentagonal py- 
ramid parallel to the bafe and diftant from it the height of the 
cube, "\ve {hall have, by fimilar figures, AC i BE :: AC — z : 

u i*o6o4974.4C ^^ - „ ^ 

Z-- 1.0604974; hence r= p3^^^^^^^-^_^--X ^ 

= the fide of the cube : And confcquently the cube of thi», or 
'i6ox6x6Ai ^ the content of it. 

Collcdting now thefe three fums together, and multiplying by », 
we have 4*1516646.43 for the contents of the twelve cavidcs. 

But, by p. 408 Menfuration, 5-43 / 47-hxiV5 _^ 7-663x189-45 

zz the content of the dodecacdron. 

Confcquently the difference of thefe two =r 3*4114543^3 r= 
1746-6646016 inches r= 1 -01 080 13 feet = foUdity remaining; 
vihich at 60/^. a foot, weighs 60-648077 /i. 

N. B. F.ilfe nunibcrs (hut no methods of folution) are given to this 
^tejlion hi The Diarian Repofitory. 

A falje Solution is alfo given to queflion 15 in that book, di/Jimilsr 
^//^f M^j- 7ijed as fimiliar ones, 

fi/^^r fnijf tikes are remarked on the Q^vtn of this number.. 



No.io. New Qj;estioNs. &J 

bepniiing is 4j min, 41 Tl-c, and at the end 35 min. it fee. 
north defceiiding, tile lower or foulb limb of the moon being 
darkened. The fourth eciipfe is of the fun, on the 6tb of 
deeember, 4 ho. ai m. p. m. but invifible 10 us, the fua 
' ■ abelow theweftern horizon." 

1. ^sfiion 19, prapafid by Mn. Sarah Brown. 
I aflt'd my love when fhe would wed ? 

She cry'd (he was too voung ; 
And that ihe would ftill fome yeais ftayi 

I afked her, how long? 
Until my years being multiply'd 

By't felf, and when you find 
('Bating one-ninth, adding one-third) 

Nine hundred lacking nine: 
I pray you, ladies, help me (iod 

What age flie'U be when wc arc joyn'J. 

11. ^^f- 

• Tit 3d Eelipfc or lint for Nevcnikr it. 
This eelipft w>i obfersed as follows : 

I. At Reme b; Mi. F. Bkncbln. 

mft cmoon 

Bf 3 J4 A lar in Taurus, by Bayer m.iiteil t, nearly applied 
*■ itfelt IQ the roaoo's limbi obftfved by a lelefropcof 

i» palms. 

[ J4 34 It trasjaowludby that part of the mooa'! limb, wliicli i> 
alnuilt in llie niiddlc belween the fpoti uC AiiftaKlius 
and Galileui. 
14 « 14 Sinus Mine to the meridian, by tvblch the times ncte 

verified. 
(JO* The penoinbra in the limb of the moon, which before 

was pretty dilute, is now becumc fenfibly denJcr. 
<i 4 a.0 The beginning of the incidence of (he moon into the 
uue fliadoiv, on that part of ihi: limb which is Qe»c 
tr> the fpot SchiclurcL 
t1 IT 41 The [rue fliadoir comes out of the limb of ihc moon, in 
a plaee marked out bj drawing a diamelci bclwetii 
Ariftarchus and Pklo. 
IL At the town of S. Jtfefi, which i> 3 !i. ji ra. 30 s. dilTerence oi 

meridian from R. Obf. Par. By F. En. Sucre:. 
10 13 3' Beginning 



^^Ocp 



7 £ud 

peaicA q^uaotity 



Al London one morning the fun fliining plain, 
Thelhadow I foand thejufl length of my cane, 
AslheJdit upright; 'twas the tenth day of May: 
Now teli rae exaftJy the time of ihe day,' 

IH. ^«f//<in 3 1, by Mr. Rob. WiJfoo- 
A caflle wall there was, whofe height was found 
To be an hundred feet from top to th' ground: 
Againft the wall a ladder ftood upright, 
Of the fame length the callle was in height. 
A waggiih fellow did the ladder /lide 
(The bottom of it) ten feet from the fide. 
Mow I would know how far the top did fall. 
By pulling out the ladder from the wall. 



^^"^ IV. %tejihu li, hy Mr. Lover. 

^ Three farmers did meet, as ibey rode on their way, 

Tlie£iliio the othertwoiarmers did fay. 
If you give me two-thirds of eacli of your coin. 
Then eigiity fix nobles will be equal to mine. 
Nay, friend, fays the fccond, if I (hould receive 
Three-iifihs of both yours, the fame fum 1 ftiallhavei 
But if from the two iirft, five-eighths tlie third take. 
Then his the fame eighty fix nobles will make : 
Inform me what each of them had at the fitlt, 
Likewife in exchanging what each man dilburfl. 

V. ^eftion n, hy Mr. Peter Walter. 
A noble lady of as noble parts, 
Whofewiiand beauty crown'dher queen of hearts: 

!Her noble works the leamed world amaz'd, 
A£. did the caftles in the air Ihe rais'd. 
t In one of tliefe a certain night fbe laid. 
V Nor did the cattle's height make her afraid, 
■ Tbo' in the air fcv'n njeafur'd miles 'twas rais'd. 
B On the next morn betimes Ihe did confpire 
\ 



\\ 



L By art to raife her feat a llory higher 
A fancy then had juft receiv'a its birth. 
When fell her ftandifli down from thence to earth 
At the fame inttant, Ihe a found did hear. 
Which came from earth, and pierc'd her tender ei 
Well done, (faid /he) I'll of my felf demand, 
(For why my fancy ne'er was at a ftand) 
How long my (taodifti was in falling thither; 
Uowhns the ibnnd was mounting till 'i came lui 






1^0, II. New Qjj e s t i o n s. Z^ 

Come artifts inform me how it is to be done • 
There are many can tell me, but afk a round fum : 
But knowing there generous perfons may be> 
Who will do it for nothing, fach will oolige me. 

VI. ^leflion 34, by Mr, Jofiah Clayton. 

Sixty thoufand brave foldiers in battalia there were, 
Plac'd in a vaft plain, and in form a long fquare : 
No\T on how many acres of ground did they ftand. 
At two yards, three quarters, between man and man ? 
And how many in rank and in file will there be. 
When their length to their breadth is as two is to three? 

The Prize ^ejiion, by Mrs. Anna Wright. 

Within the glorious firmament ferene, 
Amongft the conftellations there is feen 
The little bear, whofe tail's end now doth, rowl 
The nearcft to the frozen northern pole. 
But what ftar 'twas, is what I now require, 
O'th' fecond magnitude that did appear 
• To be to the north pole the next orall. 
When firft God framed this terraqueous ball ? 
Since which are years (as bed accounts relate) 
Fifty feven hundred and fixteen complete : 
Its diftance from the pole, that time pray fhcw. 
And, when requir'd. Til do as much for you. 
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Solutions to the loft years quejlions. 

* I. ^leflion 49, anfwered by Mr. Lingen from Ireland. 

UNhappy man ! behold how long you are condemned to ftay, 
Before your love, your pains to eafe, hasfix'd the joy- 
ful day ; 
Tlllfeven and twenty years fhc^as paft, relief ne'erhope to find, 
If near that age ihe has arriv'd, then eafe your tortured mind. 

By 

.■^■^W »^— — — i— — I ■ III! 1 I I I ■ I III I ■ 

* I. Qjj £ s t X c^ n x9« filved. 
Since j taken from » leaves |, lind thi« increafed by | or ^ be- 
comes y ; hence the queftion is to find a number whofe fquate 

multiplied by y may produce 891. 

Coafequently, zi : 9 : : 891 : the fquare of the number, 

Or, v'" : V'P :: \/8pi : s/ -^—^ = V^^ xRP = 
«7 =: the number fought. I % 



9a. iiABrss- Diaries. [^Beighionl ifii^ 

By Mr, Jofhua Lover o/Chichefter. 

S ince ^ds a fair one this requeft dotb crave, 
A loving hu(band fhe alfo fhall have : 
R ichly adom'd with nature's comelinefs, 
A nd let true vertue in each heart pofTefs, 
H appy are they thus providence doth blefs. 
B ut fince 'tis age this fair one doth require, 
R eady I am to grant her nice defire : " 
O f wnat number, when fquar'd nicely and true, 
W hen one ninth, one third Geing put thereto. 
N ow twenty fev'n doth aright anfwer fhew. 

Anf'wered hy Mr. Dan; Hatton ofTeivke/bury. 

To a true lover, I difcover. 

The charming maiden's years ^ 
Which fhe may find, to eafe her mmd, 

Juft twenty feven years. 

* II. ^eflion zOi anfnuered hy Mrs. Adwayt. 

London, lail may the tenth,. in morning time, 

I trow, I calculate, or well projedt. 
The fun's hei^t forty five, the hour was nine,. 

Minutes thirteen, feconds twice ten exaA. 

t III. ^ejlion 31, answered hy Mr, John Bofwellv. 

Six inches, half a quarter, the top did fall. 
By pulling the ladder ten foot from the wall. 

Jndhy Mr. T. Bufey of St. Nicholas in Kent. 

The ladder's defccnt muft certainly be. 
From th' top of the wall, as here under you fee. 
*i©ia6 feet = 6 inches 'oijia. 

IV. ^ef- 



* II. QjJ ESTioN 30. folved.. 

Suppofing the fun*s declination may 10th, 17x2', to be 20* 16*^ 
^x" ; we fhall have given the three fides of a fpherical triangle, to 
find an angle : viz. the complement of the declination =: 69® 43' aS", 
the complement of the latitude zn 38** i8', and the complement t>f 
the altitude zS 45', to find thtliour angle, or angle between the two 
former ; and which by oalcuHKion comes out 41 ^ 41 ^ 4'' = in time 
to X h. 46m. 44s. which being taken from 12 h. we have ph. i3.m. 
x5 s. for the time required. 

f III. QjJ ESTION 31 . folved. 

By right-angled triangles, ^ioo» — to* r= 30-v^ii =r 
pp'4p87437, which taken from 100, there remains '5012563 feet :s 
^'Pijo 7 s6 inches zz the numbex requucd. 
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• rV. ^rfiion ji, anpwfred by Mr. Edcns. 

Your knotty queftions of the faimeis, I 
By algebraiclt art do here untyc. 
All which Tou aflt, exaftly I difcover, 
Becaufe o'ln' an, I find you are a lover. 
The rft hid jorr nobles = lo/- u. si^- '8r. 

id — AiTT — = 14 (4 4l K8B. 

3d — 39TT- — = 15 3 J 3»9- 

+ V. ^lejif'i 11, anfwi:rtd ly Mr. John Newbold. 
Thofe pyramids fo often fam'd in ftory. 
For the world's wonder, and for Egypt's glory. 
And Babylon fo much by tlie antieots prais'd. 
Mull lofe their fame, now your vafl fabrick's fais'd. 
The Alps, and Pico, feem tlieir tops to dtoop, 
And an bids nature's ftaiely pride to (loop. 

The 



• IT. Q_U IS T t o M i». hU'ti. 
Putting a = 8d iiolili:», and i, j, x for the 1 0, id, and 3d par< 
&a's nobles refpcAivcly; «e Hull have, by the (picfliaa, 
i + tJ' + t' = ''' Or ji + i. + xJ( =: jfl, 
jr + fi + |. = «. Or JI + JJI+ 3j: = Sfl. 
' + ¥^ + ^J' = ". Or ir + i_,-t-8jc = 8<>. 
Taking the i ft equation from tlic id, we have ] j> -f~ ' ^ 1 1', or 
I :=>>! — 3jii this fublUtuted in the iH and 3d, we have 

*^^ !' ~ g' f '• ^'^^ % t'liea the latter of thefe equations 
AibttaiS j timet the farmer, and there will be obtained iiy^ isi<i; 
hence J = — = 44tt "oblei =14^, 141. ^i- Jrr?- Tbt" » 
= »■— 1 J = ^ " ^^ nobles = 13;. )j. siV-*- And ; 

f V. (ij.ESTIOV 31- /''""'- 
Sintie found l^ici ■r4i feel in a feeend of time, we flialt have 
1 miles -i- 1141 feet = jOpffij ftel -^ 1141 ^ jif^-f ^ 3>']tf4tT 
fecondt^ the lime of ihe afcent of the fonnd. 

Again. Since the I imea of dcl^ent 110 j> the roots of thefpacei, and 
iSrv feet 11 the fpacc fallen in ihc idrccond, wlierefore ^itrr : 
U^a^o:: t recond * ^ — ^ ^4T'jjii9 feeonds ^ the doic 
K body'* dcfeeac. 



i .4d^^ ''° ■■■■ 

H^Kfbod;' 



f% Lasie s* Dairies. [^^/^^/(?/?] 1714. 

The vaft iicilian hill, whofe jaws expire 
Thick clouds of duft, and vomit flames of fire. 
Strikes not fuch wonders in beholders eyes. 
Or flupifies th' amazed faculties ; 
The archrtedture in their works does fhine. 
As from the produd): of a power divine. 
To pame the height would be but labour loft, 
Yet 'fear your expedation fhould be croft, 
The numbers underneath, if manag'd right, 
Will folve th' demand, and give the tow'ring height. 
The time it was falling was 48 feconds« 

Aiipwered by TIfr/.Mary Nelfon. 

That lady fo fair, (with her ftandifh) i'th' air. 

Let fall from a place fo fublime, 
Efc it came to the ground, or made any found, 

'Twas near forty eight feconds of time. 
But before that her ear the found could well hear. 

So flowly it made its retreat. 
Great Newton fo clear has made it appear 

'Twas forty eight feconds compleat. 

I received nine feverai anfwers to this queftion^, ^ ith fomc 
. imall difference, in regard they calculated the acceleration 
ofdefcent, and motion of founds, from different data. Of 
which numbers were Pylander, Mr. Parker, Richards, W'tl^ 
fon,j3Ln6. Mrs. Sid<way; who fuppofing the univerfal meafure 
to vibrate well at the caftle, arter anfwering the queftion, 
has propofed this following : 

Now in return, good fir, be pleas'd to try 
To find the caftle's height, when raised fo high, 
J, That in what time the ftandifh fell down hither, 
So long the found was mounting till 't came thither. 
When the weight touch'd the ground, tell what degree 
It had acquired of velocity. VI. ^uef- 

Mn. S I D w A Y ' s ^ieftion folved, 
•Putting a = i^zV, h'zz 114*, and x := tHe height of the caftle 

in feet. Then, as in the Uft fclution, -7- Mrill exprefs the time of 
the fbund*s afcent, and ^k/ -— =: the time of the body*s defcent; 

hence -r- = ^ — , and xzz. — =:8io87rJy feet =: xs miles 

1887 TTT feet zr the height of the cafHc. 

And fince the velocity is as the root of the fpace defcended, ard 
a a the velocity acquired by falling through a, we fliall have »/a : 
^x :: xa : z \/ux = x /^hb =: a ^ = double the velocity of found^ 
'Or ji2 84. (eet ^ /ecQnd. 
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irfixty thoufand foldiers placed fo be. 
In rant and file, as two is to three ; 
Place joo in rank, and loo in £le. 
And the queftion to anfwcr you will not fail. 
And on how many acres of ground they do (land, '> 
At eight foot three inches between each man ; > 

lanfwer, 'tis 51 acres of land, (and ijj Perch.) J 
By Mr. Jof. Boydall. 
Your fefquialteral oblsng fcjuadron muft ftand 
On ninety two acres, and tnree fourths of land: 
And if [hey do your well-form'd order keep. 
The rank's three hundred, and two hundred deep. 
1 received near ao anfwers to this laft queftion : one half 
of them fay, 'tis p 3 acres and three quarters. The others, 
and the propofer uy, 91 acres and ihree quarters, and jj 
perches. The former, I fuppofe, forgot 10 make ibe number 
of diltanccs Icfs by one than the perfons. And tho' I received 
abundance of curious anfwers to each queftion, yet I am ob- 
liged 10 omit them, and dial] conclude the anlwers with ooe 
fern from Birmingham, that concifely anfwers nil the quel- 

Tiilihe's full 17, yourpreud will not wed: 
But fooner by ten yean I hope to be fped. ^ ij 

The time of the morning (if an we may truftj 
Was 9, I) minutes, 40 fcconds jolt, 30 

If the bottom do Aide 10 feet from the wall. 
The ladder's lop down 6 inches will fall. Ji 

la anfwer to th' next, you'd thick me diHrafled, 3> 
Shou'd I put into rhlme thefe \ numbers fo fra&d- 
If a body defcends 16 foot (as 'tis reckon'd) 33 

And found moves 1000 feet juft, in one fecood; 
Then in 48 feconds the di(h came to ground. 
And 37 more return'd hack the found, 
aoo and 300 of the fquare are the latera, 34 

And 91 acres covcr'd witJi a fmall % ijc. 

I write fhon, but lalk lefs, and out I go lictle ; 

If you like fuch a wife, Tm yours. Dor. Dolittle. 
t 30ri-- ^rr- 39TT- X ^lacrts 3 riadt. 

lo this method Mr IVill. Birijf anfwered all the queftions 
except die firfl. ^tnpwtr 

• VI. QjiEsTioM n.filveJ. 

Ai the fidct muft be in propoitien to cacli otiier at 1 10 3, inJ 

Ihdr produi.^ Aooso, it is cvidmt that thejr mud be loe and 300. 

"""IB [he ground upon which they (laud will be ^ igvxi^K i^» 

■ yuds ^ pi acre*, i toods, ^^^^twtt^. 
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^^B^ * Anf-wer U ih. Prize ^iijikn. 

^^^^K To the prize ^ueftion propofed laft year, I received abun- 
^^^^^aoce of letters, in anfwer, (before Candlemas- day, on which 
^^^ the lots were drawn) out of which there were but four true 
' aniwers, viz. by Mrs, Barb. Sid'way, Mr. Rich. Parker, Mr, 

John Edeni, and H. B. And that lb many were miftakeg in 
I their aafwers, there are two reafons, Firft, In Sir Jonas 

Moor's and fome other catalogues, that fiar (call'd by Kepler 
in his Ttudolphine Tables Tenia ab Excrema in Cauda Dra- 
conis) is accounted of the lA macnicude, and thofe who had 
recnurfe to thefe tables, took the middle ftar in the great 
bear, or the oiiard-ftar in the little bear's (boulder, to an- 
Lfxrer the queffion. But thofe who took Tyco's catalogue, 
f Seller's northern conrtellations, where that ftar is ofthe 
a magnitude, truly anfwered the qucftion. A fecond reafon 
JBS, (tho' the difference is inconficferable) fome alironomerB 
Ey the prcfceCon of the equinox is 48. and others jo feconds 
U a year. 

'At drawing the lota it fell to Mr. John Edens, who bad 
^ diaries prefeotcd to him, and anfwcred thus : 
' ' When th' great Jehovah fram'd the flties. 
He made the earth and ftars likewife. 
And pl.ic'd them all, as pleas'd him beft. 
Ail rowllng from the eaft to th' weft. 
Be fides that motion, he decreed, 
Contrarily they (Tiould proceed; 
And make their revolution. 
Round to the place they firft begun : 
Which in fet ttraes theie fubjefts they 
Their mighty monarch's will obey. 
If the account is right, as you relate. 
Since God did firft this earth create, 
I'th' dragon's tail you may behold 
The flat which next the north pole rol'd; 
And if you view the fchcme below. 
Its diftance from the fajne you'll know. 

e longitude of the firft in "T 1711 - - - - 39 it 14 

I^The ilar in Draco from *V -------- ad, U4 3J Jo 

'lOiigiiudeof that ftar, 171* -------- ijj 44 44 

llovcd in j7i6 years ---..-----• fub. !o j» 53 

' Ttemalns the long, at the creation 7* J* J» 

Lat. according to Tyco, th" 36' north. Thea 

As the cotan, si" jo' : is to the radius : : 
, So is the fine of 71" 51' : to the tang, ii" j^' 
'ndfrooi she compl, of the ftar's lit, ' 



No. 1 1- Qji estiohiAhswerei*. g^ 

As the cofine ^i'- 33* To the eofine so' ix" 
So is tJie coline 13 30 To the coibe 6° 4S 
Si->: degrees funy eight minutes the dillsncc of that itar 
from the pole at die creation. 

Mm Sidway'a anfiMcr. 
That ftar o'lh' fccond brightnefs that did roll 
At the creation, next the northern pole. 
Some call the dragon's tail; but others fey, 
'Ti) call'd of tail the antepenultima, ^ 

Ik diftancE then fix degrees and one half, , 

It has been much nearer, now further off. , \ 

When fatlicr Noah threefcore was, and odd, \ 

More than five hundred years before the flood, J 

Scarce icn minutes from the pole it Itood.* y 



• Prize Qjiestiom unfa/ere/. 
The annml prectlTion of ihc ftan being lo-jjfl fecondi of a de- 
jiee, the preccffioa fium ihc cteaiioo to the ye»r i 780 will he ^ 
Sjitf + 48 K io-jja = ST''4x Io-jj5= 1S0131I reconds = Bo" 
3*' 31S". To thli prcMilion add j figas or 90", the longitude of 
the north pole of ihc equator, and we ihall have S ». 10° 31' ^6" 
for the prefenl lOD^tude of the {\ii required ; and the flat of the 
fecODd magnitude, fliofe longitude is neared to that, and latitude 
es ueitljTjWM the pole (lar required; which appears tobelhe tliird 
ftar ia Draco, teeltoned froni the tip of the tail, which a the ftar 
marked, bji Bayer, 1. 

Ns-w t» fimi IbidiJlaiKc sf this Jiar fnm the poh al the srcatai. By 
the catalogue oF Qats a.t the end bf the Nautical Almanac far the 
year 177J, the Utitudc of a Draconis is flS= 11' iji", (its complo- 
meutij^jS' 44i"), and its longitude in tht year 17S0 wii 114" 
1' 4S"; from ihii fubtra<a [So" jj' jff") the preneffion finco the 
creation, and we luvc 73= 17' 10" for the longitude of this flar at 
the creation, wliafe complement is iS" 31' S^" : Alfo, iinee the 
diminntion of ihe iijclinaliou of the eartli's aiii is 4'" in i"" years 
in S7S4 years ill change will be 4i' e", which being added to ij" 
»8' 17" the inclination in the year 17^°, we lliill have 14" ij' iS" 
for the anjle made hy the axes of the ecliptic md equator at the 
creatiuD. Hence in in oblique fphericnl itliosle, we have given 
|wo fides and the included aosjle, to find the third fide ; vil. given 
ooe fidc = i4'' 13' is" the dillance of die pole of tlie equator from 
ihai of the ecliptic, the otlicc fide = u" 3S' 44i' die diftante of 
the (Uc from the pole of the ecliptic, and the inchidtd ^ ;= i«o 
" "le (omplenicnt of tlie fUt's longitude! Then, ■■*■ •-™"- 
ii found the 3d fide = fi= 4j' 'o" "lie requi" 
a from the pole of lUe cqunot - '•• -- 



required di(Uw«^^ 
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' Diaries. IS^isi""! i?H- 



Of the EcUpfes. 



An eclipfe of the fun is caufed by the interpofition of the 
moon's dark body beiween the moon and oor (ight, for the 
moon being then under the fun, doth come in a direA iine 
between the fun and our eyes, and fo by the ihicknefs and 
opakeneJs of her body doth obumbrate and hinder the fun 
from fliioing upon usj and this always happens at the con- 
junflion of the fun and moon, or new moon, but not at every, 
new moon ; but only when the conjunftion faJleth in or near 
to either of the nodes, at which time ihe hath jicUe or no 
latitude from the eeliptick. 

An eclipfe of the moon is caufed by the dire<3 Interpofition 
of the eanh between the fun and her; then thefe three great 
bodies are all in one diametrical and ftraight line, the dark 
body of the earth being between the fun and moOHj doth 
hinder the beams froiti [hining on the moon, and fo the moon 
having no light of her own, but what Ihe receiveth from the 
fun by reflexion, doth really become dark : and thefe cclipfes 
always happen at full moon, but not at erery full moon, but 
at fuch when fhc is in or near the eeliptick. And although 



The fiift eclipfe is of the moon, on the rSth day of may, 
half an hour alter 7 in the morning, but not vifible to us, 
the moon being then fet, but may be feen in Newfoundland 
in America. 

Thefccond is of tlie fan, the ill day of June, inviiible. 

The third is of the fun, the i7[h of oftober, at j in the 
evening, the fun being then fet, therefore inviiible to ui. 

The fourth eclipfe is of the raoon, the loth day of no* 
~ ;mber about noon, inviiible. 

' /Thefe eclipfes this year being fo inconfiderable, I will 

ffi'n vou an account of as great an eclipfe as has hajq^eo'd 

' inltiigland thefe 50 years. It is of the tun, the aid day of 

april, 171J, beginning 6 minutes after 8 in the morning, 

and lafls above two hours ; the Ion will be fo totally obfcurcd 

for the fpace of 1 minutes and a half, that the ftars will ap- 

j. pear as though it was night. A full account of this eclipfe 1 

' ""ufliaJl hftvciii my oext. 
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Neiv Arithmetical ^ejlions. 

I. ^eftion 35, proposed by Mr. John Wilfoo. 

AfliA you ladies, that in art are fkilPd, 
And have the bitter fweets of love once feel'd ; 
You I invoke, and on your aid rely. 
To help me in my great'il extremity. 

Oh ! how the icene is chang'd; as in a tnce^ 
I who could others counfel, ^vant advice. 
My fweet Eliza was fo charming fair. 
That Dian's nymphs might none with her compare: 
Nor was her face fo charming as her mind. 
Her chafte love free, and to her fwaia was kind. 
But above all, her intelledual part 
Was virtuous, witty; conllant was her heart. 

This rendered me, when in Eliza's arms 
I lay, incircl'd 'midft a thoufand charms. 
The happy'ft mortal breathing on the earth : 
But now my torment's far more worfe than death, 
Till you, fair ladies, your afliftance lend, 
And give an anfwer to the lines 1 fend. ^ 

Eliza's father, cruel both to me 
And to my dear Eliza, furioufly 
Snatch'd my deareft from m'enarcling arms. 
And utterly denies our iiiture charms, 
Till I fhall count the portion of my dear. 
And what he's worth in all, to him declare. 

* Three fevenths of 's eftate my dear's to haver 

* The other four tojiis own ule he'll fave. 

* Now what's ertate is worth I fain would know; 

* But he no more than this will to me (how : 

* The pounds being cub'd, the produ<5l of that fum 

* Will to a number of nine figures come : 

* Which by the fquares of eight and three divide, 

* And in the quotient ftill there will abide 

* Thoufands three hundred fifty two, and more, 

* Nine hundred forty feven : On which I pore 
Both day and night ; but I no good can do : 
Therefore my whole dependence lies on you. 

11. ^lejlion z^y hy Mrs. Barbara Sid way. 

A gardiner he had an upright cone, 

Out of which (hould be cut him a rolling ftone. 

The biggeft that e'er it could make. 
The mafon he faid, that there was a rule 
For fucli fort of work, but he had a thick ftojJX. 

Now help him for pity's fake. ' ^ ^ 

Matbcm. K TOl* SJJ«=J- 



9$ • Ladies' DiAR I E s. % [_Betghton'} 1714. 

ni. ^eft, S7yhy Mr. John Hodge, 0/ Truro, in CornixsalL 

Two efquires of late, of noble eftate, 

Once happened to fall at difcord ; 
Tlieir wrath grew fo high, nothing could pacific. 

But the law or the point of the fword. 
Their counfellors were a jolly briflt pair. 

And having good clients in hand, 
Refolvcd to ufe them as friends (not abufe them) 

As by this you may underftand. 
In tavern being met, they concluded it fit 
V This matter in law to aelay. 
So long as they nine could change places to dine, 

Aftd make but a change ev-j-y day. 

How long muft they iit, tell I pray? 

IV. ^lejl. 3S, hy Mr. Crabb of Whitlackington in Somerjet. 

A gentleman with his artificer did 
Agree for building a round pyramid ; 
And for each foot folid the fame did contain. 
Seven pence was the price ; no more, lofs or gain : 
And now,*I muft tell ye, it was his good pleaiurc 
To have it be made, juft after this meafure ; 
That when it was rais'd, in inches fix fcore. 
Twelve hundred and fifty foot folid be more 
Built thereon : and let the height in this cafe. 
From the top o'th' fame, to the center o*th' bafe 
Be in proportion to the circuit therei. 
As five is ta four : and now obferve here, 
'Twas alfo agreed, that for xh€ fame pay, 
To have a room in't, made fquare ev'ry way^ 
As large as the cone would admit of, J fay. 
But I am in doubt, he can't do't alone : 
Pray help him therefore in building this cone. 
Andth' girt at the bafe, with th' height to him give. 
With the fide of th* room, and what he muft have 
For building this cone, is all I do crave. 

V. ^lefl. 39, hy /Ifr. Richards, of St. Thomas's, nigh Exon, 

The firft king of Aflyria, Ninus by name. 
Took to wifc'Semiramis, that valorous dame, 
Who repaired old Babylon, when 'twas decay'd; 
And by her great courage made her foes afraid. 
But one thing to her fame I think proper to quote. 
Which is of all others the moft proper to note : 
^Tis that obelifli of marble ftic caus'd to be i^t 
From the armenUn rocks, and in Bab-^loa fet. 
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It was pvramid like; the bafe twenty foot frpjare, 
'Twasof one (olid ftone, md (as authors declare. 
If meafur'd) one hundred befides fifty foot high : 
This carriage was prodigious, you'H quickly reply. 
Now [pardon the wildnefs of my fancy) fuppofd 
Being funk in Euplirates, it were therce to be rofe, 
"That weight were fiifiicieni this ftone to raife up, 
'ill the point of the fame fhould appear at the top, 
r furface n' tfj^ water? befides l»w much weiglit more 
urt be added to bring it as it was before 
_ . was fuch ? I mean, the whole ftone above water ; 
For when we have done this, we have finilh'd the maiters 
For 1 hope they'll take care and not (ink it again, 
"^ Euphrates fait water its weight will fuftain. 

VI. ^lejliaii 40, by Mr. John Newbold. ^ 

walking the ftreet, I raei with a brifk blade, 
;ft old lad, and a cooper by trade : 
merry in mind, but his.whiftle was dry; 
You'd have laugh'd your giits out in hearing him cry 
Any biickttsor tubs, any barrels to mend; 
Here's hoops of a!l fizes: pray make ofe nf a- friend. 
I obferv'd nim a nwn of abvinoance of tattle-, 
And that moll of his knowledge confifted in prattle; 
Then refalv'd with myfilf that I'ddvehim a rub; 
So t ajk'd him to make me a cunicd Cub ; 
Its bafe thirty inches, and a hoop there fo wide 
Should, if placed upright, the whole tub circumfcribe ; 
And with the four ends of the diameters right. 
And hold in ale gallons, nineteen ninety eight. ( [9*98} 

To work he ftreight went; but foon found that his Dcill 
Was too llialtow the ptoblem propos'd to fulfill : 
So defrres in this letter tUe favour from you. 
To fend the requeft underneath very true: 
The depth of the tub, and diameter leaft. 
And hopes that the ladies will grant the reqiieft; 
And as a reward (now his brains are grown dunch) 
He'll treat them next year widi a-tub full of punch. 

The Prize QuESTio)r, 0/10 Diarin, ta be ditermined tj 
Lit among ibeje luio anfmer it before Candlimas. 
[As this Queftion is propofed in very bad verfe, I IliaH 
here turn it into plain profe.j 

In gauging a fpheroidical ,ale ca/k, 1 found the diameter of 
one head to meafsre ig-i inches, that of the other 16, the 
■jfcMDg diameter lo, and the dillance between the t-Ho Wi&k -vt^S 
; alfo, by the caflt lying >i Viu\ii o\iV\i^ti"i , \ doSs-v^sA. 
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that the liquor juft rofe to, or touched, the upper extremi- 
ties of the two heads.. Having noted thefe dimenfions, I was 
informed that there were in the caik a ball of iron weighing 
60 lb. another ball of lead weighing 90 /3. and a cube of box, 
a foot fquare. Pray what quantity of liquor was in the cafk. 



1715- 

Solutions to the lajl years ^efiions. 

* I- ^ejlion 35, anpwered hv Mr. Peter Waker, and Mr* 

Ja. Cokj of Port/mouth. 

GOOD iir rejoyce, now you your point fhall gain. 
And in your arms your charming fair detain ; 
Then to her father with aflu ranee go, 
- Tell him you do his daughter's portion know. 

For 'tis the number which you nnd below. 
The father's eflate, 588 /. The daughter's portion, a5a/. 

The fame anfiuered by Mr. William Vorley, 'writing mafler 

at nelbechy Lincolnfhire, 

You may marry Eliza as foon as you will. 
For I've found out her father^ eflate by my ikill 
In arithmetick, if that I be right, 
To be pounds five hundred eighty and eight ; 
Yet to be more kind, unto you I'll (hew, 
That pounds two hundred fifty and two,. 
Is her juft portion. I joy her to you. 

This queftion was anfwered by Mr. Moyle, Mrr Hattony 
Mr.' Shepheard^ Mr. Crabby Mr. Lingen, Mr. Coochy Mr. 
Beriff, Mrs. Jone J&lly, Mr. Hall, Mr. Elphicky Gynoephi- 
lus, Mr. Haynvardy Mr. Carter^ Mr. Raggy Mr. Widdo'WSy 
Mr. Woodharfi^ Mr. William Bainhamy Mr, Edensy Mrs. 
NelfoHy Mr. JVilliamsy and others. 

II. ^«c/"- 



• I. Qj; E s T 1 o N 35. filved. 

Since the cuhc of the number of pounds in the whole cftate is 
equal to 35x947 x ^4 x 9 = ao3»9747a, the number itfclf muft 
be equal to the cube root of this number, which is 588/. zz the 

whole e/late. CoDfequentJy | of sBS =: *$i U U iVic \2td^'s portion 



No. 12. QjJJE ST lONSr Ak S WERED. X<3l 

* II. ^^efiion 36, anfwered hy Mr. Newbold. 

Honeft mafon, thro' Mrs. Sid^ay's perfwafion, 

I'll (hew you the way for to cut 
The greateft cylinder out, of all cones without douBt, 

And this is the way you muft do't : 
Through the middleotits height, cut the cone right 

To its axis, and then you will find, 
A cylinder in this cafe, mufthaveiuchabafe, 

For the greateft to be of its kind* 

Mr. Beriffy Mr. Hall, Mr. Wylde, and Mr. Clayton] fay it 
niuft be cut thro' 4 of its height, aj^reeing to the propofer*. 
Mr. Williams, Mr. Andrews, Mr. Crabby and Mr. Cole an- 
fwered this queftion. 

t III. ^itfihnn, anfwetedhy Mr. Tho. Dodd. 

May fuch amufements always end rafh ftrife^ 
Deflrudive of the peaceful fweets of life; 
Had they but fat each day in diflPrent range, " 
And livM to fee how often they could change. 
They'd feen more days than all Methufajah'*^ 
Juft twenty four, with fix and nine fcore days^. 

And by Mr. Lingen, and Mr. Nath. Kew, of Bath. 

How few can we find, fo good of that kind,. 

So generous, lo wonderful civiF; 
I have felt the carft ctaws of fome traders in laws : 

Deliver us Lord from that evil. 

They muft have continued 993 years, and 186 days. 

IV. ^lef- 



* II. QjJ E s T I o If i6. folvei. 

From Teveral folutionv that have been given of this queflion, itis. 
very certain that the cone muft be cut at one-third of its altitude. 

f in. QjJ ESTiON 37. folved. 

The time required will bc=:ixi'X3X4X5X^xTx8x9:::- 

3tfi88o days; which, at 365^ days to the year, come to 99lX\% 
years. ' . 
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* IV. ^ejlion 38, anfivered by Mr. John Newbold, Mr, 
Lewis Evan, Mr, Abel Ragg, Mr. John Andrew, Mr, 
Nich. Stevens, «»</ Mrs. Ndfon. 

What human pleafures more delight the mind, 
Or folid notions fatisfadlion find, 
Than Centred are in mathematick fkill ; 
The fweet endowment of that fplendid quilL 

The queflion 38 is fo fublime. 
It makes the nine harmonious numbers chime 
Into a theorem of a high decree, 
Surfblid much adfe<^ed it will be ; . 
Which I determine by converging feries. 
And underneath have folved all its queries. 

feet inch. 
The circumference of the pyramid at the bafe 41 6 
The ;vhole height of the cone ..----- 51 10 
The fide of the room - ..-.- 7 u 

The content in folid feet when the room is deduced, 
i878'i093. The charge of the building, 54 A 15 j. td. 

V. J^«cA 



* IV. Qju E s T I o N 38. folvcd* 

Put a zr. '785398 &c. and sx and 4* for the altitude and cir- 
cumference of the upper part whofc content i& 1150. Then its fo- 

lidity is — zr 1x50; hence x = \/7Soa =: 8*381697 . Con- 

s 
fequently the altitude of the whole cone ziz $ x •}- 10 = 51*913485 
feet :=. S* ^cet 10*96181 inches, and the circumrerenceof its bafe 
rr 4X 4" 8 =: 41-53078 feet = 41 feet 6*369456 inches : Alfo, 

byfimilarfollds, 5;f' : sx-^- loV '' (~ =) IZ50 : f-±Ij 

X i»5o = X 375*14 = fohdity of the whole cone. 

Now, if A=: sx -+- 10 = 5\'9i34^S the altitude of the whole 
cone, and z = the fide of the Infciibed cubical room ; by Cmilar 

figures we (hall have -4 : — : : ^ — • z : \zk/% ; hcnce"z-=: 

6 1 Otf * r » *. — 

— ; 7- = 7-9ii3<54feet = 7 feet 11*056368 Inches = the 

lidc of the yoom ; the cube of which gives 497-05 for the vacuity. 

Taking this from the whole folidlty (a 3 7 5- 14) we obtain 1878*09 
for the /oiid part; wliich, at 7^. a foot» produces 54/. 15*. ^d. 



No. 12. QjTESTIONS A N S W E R E 1. IO3 

* V. ^lefiion 39, anfwered hy Mr. Newbold. 

When noble thoughts inveft a noble fowl, 
And martial ardours all the mind controul ; 
When female fpirits dare encounter thofe 
Sad dangers we to fancy fcarce flippofe ; 
Darting their courage through their fpJendid eyes. 
And mafter danger with the leaft furprize : 
Oh ! Semiramis, what ftrange a^ts I find 
Recorded of thy elevated mind, 
Efpeclally the itately pile thou'ft fet 
In Babylon, has maae thy works complete, 
And fet the poets wits at ftrife to feign 
Sufficient words t' immortalize thy name. 
Some fain would know how much 'twill weigh 
when in the air, and in the fea. 
And for to pleafe the minds of thofe 
Their whole requefts I here difclofe. 

Tun, cnvt, qr, lb. 
To ralfe it to the furface — — — 939 3 a 10 
To be added to raife it out — — 573 la 3 25 
The weight in the air — — — 151a 16 2 7 

This calculus is according to Mr. Ward's tableS of fpeci- 
fick gravities, and diiFers confiderable from thofe taken from 
Philofophical TranfadHons. 

To this queftion I received true anfwers from Mr. Peter 
Ward, Mr. Tho,Fearne, Mr. Crabb, Mr. Beriff, Mr. Hall, 
Mr. Edward Elphicky Mr. Abel Ra^g, Mrs. Mary Nel/on, 
and Mrs. Carrtngton. 

To the 40th queftion I received but one anfvver, from Mr. 
Edens ; although I conceive the queftion vefry well explains 
the meaning, yet I find moft perfons were atalofs in an- 
fwering it. 'Tis no more but to find a fruftrum of a cone 

that 



* V. QjJ E s T I o N 3p. frjlved. 

The folidiiy of the pyramid will be ao» x iiJ? =: joooo feet s= 
345<Sooco cubic inches. Now by JVard'i table of fpccJfic gravities 
a cubic inch of marble weighs 1-568859 ounces avoirdupois, and 
an inch of fait water -594894 ounces; and their difference 15-973065 
•Whence, the weight required to raife the point, of it to the furface 
of the water will be -91196$ x 34560000 = 33660a 30-402. = l.l 
tins TiC-wi, %qr, txlb. 6'4oz. ^^^ 

And it is evident that the whole we\^\vt o£ iW mwVl^ ^\^ \^ 
ncceflar/ to ni£c the whole of it al>ove the vratw. 
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that will hold 19 gallons, and 98 hundred parts, whofe grea- 
teft hoop^s diameter is 30 inches, when placed perpendicular 
to the vefl'el, fhall touch the two ends of each diameter, 
the leaft diameter muft be i8'236 inches, and depth 1 1*9 104 
inches.* 

Mr. Richard Ford anfwer*d all the fix queftions in one 
copy of verfcs, which came too late to be inferted. 

Aripwer to the Prize ^uejiion. 

To the prize queftion propofed laft year, I received a con- 
fiderable number of angers ; but the difference among au- 
thors concerning the fpecifick gravity of metals, and the va- 
rious theorems by which diey found the content of the caflc, 
and its vacuity, caufed fome (tho' inconfiderable) differefice. 
It would be endlefs, as well as needlefs, (in my imall roomj 
to give you an acj:ount of the whole operation, which could 
not well be explained without a figure of the fpheroid, and the 
algebraick theorems deduced therefrom, and would thereby 
be troublefome, as well as uncommon in a work of this na- 
ture ; 1 fhall therefore omit that, and only incert fo much as 
anfwers the demands in the queftion. 

Mr. 



* VI. Q_u E s T I o N 40. folved. 

Put i/2 = 30 =1 the bottom diameter, xx = the top diameter, 
and A zz. the content in ale gallons. Then, by the nature of the 
circle, ^aa — xx z:z the perpendicular depth \ and, by page 159 
Menfurati'on, we have i^ x aa '\' ax -^ x x x ^^aa — xx x 

= ^ =r i^xA, where z8x = the inches in a gallon; or 

3 
_..^ Ra.6 yf 

aa -^ ax -{• XX x \/aa — x x z=, — . Now when A zz 

314159 «c. 

19*98 as in th'c queftion, there is no number, takeA as the value 
of Xy will produce fo great a content, the number 19*98 being 
above the maximum, but to find the greateft coptent the cafe will 
admit of, put the fluxion of aa -{• ax -^ x>l* x aa — xx zz: to 
nothing , and we fliall have o zzi a a — xx x a-{- xx — x x 
aa'^ax'\'xxina^'\'a'^x — xax"^ — 3.r J ; or in numbeis 
jrJ 4- iox» — Tsx — 1125 = o ; or, putting z =: -fjr, 
rJ-J-2J* — 3Z-|-9=o» the root z of this equation is = 
1*9394; conftqucntly xx = ioz= 19*394 zz the value of the 
Icfs diameter when the content is a maximum ; and then the depth 
V'tfd — XX is zf ii*444» and the greateft content = 

30* +30x19-349 4- 19-349* X ^^^^ X 11^^^^- = 19-730 



No. la. Qjj E s T I o N s Answered. X05 

Mr. John Neivbo/J, and Mr. Jo/^n Edensy have geome- 
trically demonftrated, aijd algebraically wrought each de- 
mand. An a^ftrad of which follows after Mr. Edens* an- 
fwer in verfe. 

To the ingenious fons of art I write. 
Who in the mathematicks take delight. • 
To cenfure others 'tis not my intent, 
But to the gauge r my refpedls prefent. 
Hard was his fate that he this barrel found, 
Such are not common in a ganger's round; 
For if they were, others as well as he, 
Would often at their ne plus ultra be : 
At his rcqueft I here fend my ailiflance, 
And from each head to th' bung the diftance, 
And what the barrel holds I make appear, 
And what remains, tho' vulcaa's craft was there. 
Now fmce this talk did pofe the gauger fb, 
Pray fhew to him what I hare do^e below. 

, inches 

The fpheroid's grcateft diftance from bung to hfcad xz'ojs 
The lefler diftance — .^ -- — — . 8*547 
The content of the cafk in ale gallons — — ao'763 

The iron ball equal to cubick inches — — ai 7*048 

The leaden ball — — — — -^ «I9'7I7 

The caik's vacuity — — — — 117 814 

The box emergecl •— — — — 17*3*000 

The fum, cubick inches - — — — aa77'579 

which are equal to ale gallons 8*076 

. which dedudled from the whole content- leaves i^*687 

ale gallons, the true quantity of liquor remaining in the caik. 

At drawing the lots, Ws. Anne Morgan won the prize. 

TkTrs. Mary Nelfon, of Ne^marksty anfwers thus. 

Alas poor man ! you*re in a fad condition ; 
Who can refufe to anfwer your petition ? 
If th* ladies grant you not relief with fpeed, "^ 

You may at laft be fo leduc'd indeed r 

To ride like Hudibras, on fuch a iteed. j 

But fince you are in fuch a pitious cafe. 
For once, I'll fave your credit and your place.: 
Here underneath I've anfwer'd all ypur queries, ^ 
Which gives me one fair chance to win the diaries. 
/ Here foiled the anfwer as ahx^e, J 

Mr. 



Ic6 
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Mr, William Crabb's arifwer to the Prize ^efliou/^ 

Why muil ladies turn gaugers, unlcfs'r be for wagers. 

And fave a young man uova undoing : 
Muft they be trightned all, with bullets, and ball. 

And a cube too ; but this enfuing. 
May make it more eafie, if it may pleafe ye. 

To take care of miftakes in the matter: 
For the cube 1 do fear, had no t>art in the air, 

Nor room to fwim, kept it under water. 

(Refponf^ utfufra. } J 

The 



* P A I z E Q^u E s T I o N folved, 

A. S^ 




Let A CDF he the calk, BE the conjugate axe, and HM tbc 
fcmitraDfvcrrc ; CL || to HM, HN^\\ to AC, H^P the foni- 
conjugatc of HN, and NO and ^R || to BE. 

By the nature of the cUipfe, wc have 
V"H l3^— G^* '.a/ HR^^JC^ ::LK: KC; and, by compof. &c. 

VHfi* — GA^ + VHfi* — IC* : LC {=iLK'^K C) 



io'6 X \/io* — 9*05* 



'=-! 



y'xo* — 9*o;* -f- >v/io» — 8 



4/Hb*^IC^ iKCzr. 



LCxVHB -^ IC* 



%o'6 X /y/io* — 8* 



.■j>. 



\/io* — 905* -f V^o* — 8» 



And, 



ffo« 12. QjJ EsTioNs Answered, 107 

. » 

^he Prize ^eftion aripwercd by R. Sandford. 

Well, look you here good queflion fpoil'd. 

Cot knofe was nereiee lilft, fir; 
Was put good ale for verjuice, child, 

Splut was in a paffion Itraight, fir. 

(The anpwer as above,) 

Befides 



And, A/EKy^K^ : KC :: 3H : HM = ^^^^^ = 



Alfo, by right-angled A*, ^tT =r j^CL^ -^ LA^ = 
j^io'6'- 4" i'o5* rr zo-6a674; and fine of Z. -4.CL =r -j-. = 
-0509049 iz: fine 2I A?HM, which put ^ J, and its cofine ir c. 

Then, by the nature df the ellipfe, " 

MH^ : HB^ :: MH» —HO* : ON^ ; 
but HO z= if iV X f, and JV = 2VH X J, wherefore 
JVIH* : H5» :: MH» — HAT* X f* : HiV* X ^S or 

by fubtra<Slion 

MH* — Hfi"* : HJ5> :: MH* — H N^ X J* + f * : 

HN* X J*, or fince j» + c* = i 
MH» -^HB-" :H3^ :: MH* — H.V* : HTV* X^*, or 
JVIH* — HJ5» Xi* : HB» :: MH^ — J*2V» : HiST*, 

and by addition 

MH^ — HB^ X i* +H5» : HB» :: MH^ : HiST*, 

and hence 
MHX HB 



NH = 



MHX Hj5 

a/HJ3* X ^* 4- MH* X J*.' 



zr zo'oio94. 



Alfo, iu fenil-conjugatc PH=z a/MH^ 4-Hfi* — HA^» = 
■ButHK = -^^ ^ = 1-7S37; andi?^3 P=— = 



6-5x5; and, by right-angled triangles, Hi^ = V^^ • "t^^* 
= 8-703511 ; confetiucntly ^P zz PH-- H§^= v/^S^n^- 



TVe:«^^ 



io8 Labi E s* Dairies, [^Beig^ton'] i*jts. 

Befides the above-fpecify'd, thefe following anfwer'd it : 
Mrs. B, Sidivay^ Mr. N, Stephens, Mrs. St-apleiy Mr. John 
Whlttinghafn, Mr. Bofwell, Mr. Ford^ Mr. Berrtftey Mr. T, 
Teuton y Conft, Love, Mx%, Hilly and Mr. Moujh. 

You tell us a tale of a tub of good ale, 
That can buoy up the box in the liquor; • 

But 'twas fiird with rum, or €i{^ fure with mum, 
Or fomething flill ftronger and thicker. 

The Ecltpfes of this Tear. 

Twice this ye^r, 17 ij, Hiall the earth in part be deprived 
of the fun*s illuminating radiancy, by the interpofition of the 
opacous body of the moon ; and twice alfo fhall the moon be 
deprived in part of her fun borrowed lultre, by reafon of the 
earth interpofing between th^ fun and her. 

The firft is a great eclipfe of the fun, on friday the aad of 
april, at 9 in the morning; vifible to us ia England. 

The 



Then, by cor. a page Z75 Menfuration, the content of the feg- 
ment APC will be 3-14159 &c. X M.H X HS» X ^:P* X 

HP J-Pj® 

^^1^ — ^^ = ix**9787 inches =: the vacuity. 

Bat die content of the box cube is i x 3 zz 17x8 ; all of which will 
be immerfed, becaufc it is heavier than ale. Alfo, ufing Ward's tabic 

of fpecific gravities, the folidity of the iron ball will be 



4*4XX979 



ZT XI 7*0483 ; and that of the leaden one •— — — -- iz: xx9'7i7. 

The fum of thefe three added to the above fcgment, gives 
1x87-744 for the fum of the clcduclions. 

Now the content of the. whole callc is x£5*' •+■ FA^ X 
•x(5i8HG + z£.' -^i.j^^ X •x<Si8HJ = 



x£B» X GJ + FA": X iiG + CDx x H/ X 'ak^S = 
5855'3i4x. 

From this whole content then taking the above fum of the de- 
dudl/ons, we ohta.n 3567'5 70x incV ts •, \vV\c\\ d\^\dcd b^ x8x, wc 
odvc 1 3^*6 s 096 for the number of gaWous ic^jau^d. 



No. i». 



ECLI 



The equal lime nfihe trued ai Coventry, aprii 
The time of rediflion fiibtratt. — — 
Equal time of the true conjunfl. of the eclipiick 
The equation of rime add, — — — 
The apparent lime of t!ie true £ — 
Jnierva! of the true and vilible 6 fubl. 
Interval of the vif. (J and greateft ob, fub. — 
The hourly motion of (he B from the ~ 
The beginning of the eclipfe aid apr. 
The bEginning of total obkuration 
The middle or greateft obfcuration - 
The vifible conjuniftion — — 

The end of total obrfur;ition — 

The end or full retovery of fun's light 
The whole duration — — — 



— ai 30 



— 9 9 J 
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The clig&s eclipfed are lad. lom. i6s. 

The lat. of the moon fcen at the begin, o^ ao" fouth aic. 

The lat. of the moon feen at the end, c 50" north afc* 

This eclipfe will be central in the nonagefime degree, in 
the lat. 59' 54" north, and long, eaftward from Coventry 
xo' 30" in the fouth eait parts of Norway. 

The fecond eclipfe is of the moon, on faturday the 7th 
-day of may, half an hour after i in the afternoon ; fo invi- 
£bie to, us. 

The third is a folareclipfe, falling on funday the i6th day 
of odlober, at n in the morning. 

The fourth is a vifible eclipfe of the moon, monday odlo- 
ier the 31ft, at 4 in the morning.* 

The 



The center of the fhade entered England about Plymouth, and 
^aiTfad over Exeter, the Devizes^ Iflip, Buckingham, and Hunting- 
ton, leifing -Oxford and Bedford on the right, and Lye n on the- 
left, andf quitted the coaft of Norfolk about Wells and Biakeney. 
Its couric making an angle of 5a® 45' with the meridian eaftwards 
'from the ynorth; And iu velocity 19 geographical miles in a minute 
jof time v^ry nearly. • 

In fome other places it was thus obfcrved. 
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* This eclipfe was obfcrved at Wanfied by Mr. J, Pound thus. 
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The eclipfe had been for fome time begun. 
The middle. 
The end. 



Xiic digits eclipfed were 8 J. The mootf % ^\ws\tx« .^V <^q' 



No. 11. Ufifulnfp ifthi Matbematccks. m 
d. h. m. 3. 

The equal ume of the true oppofition at| 

Coventry, oftober — _ _ j j s 

The time of reduflion add. — — — » j6 

The correa time of the true oppoCtion ml ^^ ^ 

the eelipiick — — — — ■>■ ^ 

Equation of time add. — ^ . — — 3 J* 

Theapparent timeof theoppofition — — i6 73 sj 

IntervJofthe true g and gieateft obfc. s. j 5} 

The beginning the 31ft oaober.mornmg — 1 j8 13 

The middle or greatell obfcuratioa — — 4 19 31 

The end at — — — — — 5 3fi )J 

The whole duration — — — — a jS 4 
The digits eclipfed yd. jtm. 193. nor. 
Latitude of 5 fouth defc. at the { gp|'"°" 



A type (f the lunar ectip/e 
the "^tji of t^oher, a quar- 
ter after 4 in the morning, "ly 




Tgave you an account laft-year, ihat the fun's edipfe on 
ihe isd of apiil, ia the greateft that (1 can find) has hap- 
^acd in Engljnj thefe fio years, or pcrhiips a much longer 
lime, or that will happen for fo long yet to come. I do not 
find that anno iGjj, was total. 

There will be two very large eclipfcs of the fun, one on the 
nth of may, 1724. at 6 at oight; the other on the 14th of 
jiily, 1748, between 10 and 11 in the morning. There will, 
■ before the year 1761, be ifi total eelipfesof the moon, and 
jl partile eclipfcs. As alfo 15 villble eclipfes of the fun, 9 of 
which will b= very confideiable ones; an account of thefe 
you may meet with in fume of iny next. 

Of the excellency and ufeftilnefs of Mathema- 
tical Learning. 

• learning hath prevail'd, 
n looked upoa aa ti'ros. »* 
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the chief and moft confiderable branches of it. Andamongfl 
ihe fcven liberd arts, no lefs thui four of ihem are maihc' 
matical ; namely, a.iithmetick, geometry, muiick, aod aitra- 
nomy. There is no icience in the worla, tliat does improve 
the Tnind of man, fo much as ihis ; by giving it a habit of 
clofe and demonflratlve reafoning; by freiny it from credu- 
lity, prqudiee, and fuperltitlon ; by rend' ring it exaiS, and 
capable of folving the greatert difficulties ; and laftly, by re- 
gulaiing the imagination, and giving the mind the grcatelt 
cxtenlion and capacity that human nature is enable to attais. 

The ufefulnefs of this Icience is alrooil infinite, there be- 
ing fcarce any knowkdge, art, or fcience in the univerfe, 
but may be aJlJIled and advanced by it. And indeed it is to 
this fcience we owe the vaft improvements of natural know- 
ledge in thefe laft ages, and fome ot the moft noble invea- 
lionsof the world, 

Arithraetick is. an art more libera! than all the retf, for it 
makes ready payment for our diligence, in ihai it ioftantly 
gives the demonftration of its operations, and fcts no lefTon 
which does not at the fame time difplay the perfeftion of its 
fecrets. It has this in particular, Tnat you mav find in each 
of its operations, that perfeftion which is vainly fought fbf 
in the whole circle of other arts. 

Without it trade would go near to ruin : What would be- 
come of the nation, if by it were not kept the public accounts 
that regard the ftate of the common- wealth, as to the num- 
ber, fruflifi cation of its people, increafe of liock, improve- 
ment of lands and manufaflures, ballance of trade, publick 
revenues, coinage, military power by fea and land ? Of 
which no perfon can truly judge without fubjefting them to 
calculation. 

Is it not by this and geometry, that all menfnrations of 
plains, as board, glafs, painting, &c. and folids, as timber 
and ftone,are pertormed, and fold by meafure as well as 
cloth. Workmen are paid the due price of their labour, ac- 
cording to the fuperficial or iblid mcafure of their work. 
And the quantity of liquor determined, for a due reguUiioa 
of their price and duty. 

By thcfe and trigonometry arc performed thofe ufefulparts, 
SIS meaftiring acceljable and inacceFable heights and dmances 
by fea and land, laying down plans of particular lordfhipa, 
ioclofures, and taking maps of countries. What fortifying, 
attacking, defending, bombing, minetng, or guarteting and 
embaiailingof iirmies, could be performed without the af- 
fiftance of aridimetick and geometry ? How is it but by thefe 
arts, that building of houfes and fhips, the making of telt'f- 
copes, microfcopes, fpeflaclcs, and all other optick glafles; 
' E calculating of clocks, watches, and fun-cials, and alt 
mccliamck 
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mechanic engines a&d inftruments, are demonftrated and 
made ? 

Nor is its life lefa inferior by fea in the art of navigation, 
on whicli ihe riches ami fecnrity of the kingdom depend. 
How vain and unfiiceefsfol would the merchant's pretenfions 
be to fetdt home riches froni any part of the world ? Could 
the navigator ever hope to find his way (afieraftorm) by 
fea, without the help of aftronomy, to know longitude and 
htimdc, by the fun, moon, and ftars, and the other planets 
and their fatelliees in the obftrvation of their dilbncea, op- 
pofitions, conjunfliona, ecliples, riUng, felting, culminadng, 
8(c. 

Our ignorance of the ebbing and flowing of the titles would 
argue a want of altronomy, as alfo the times and feafons of 
the year, the obfervaiion of the feftivals and fails of the 
church, according to the firll primitive inftituiion, could not 
be kept to a due difpofition, as to the return of the feafoas 
and the fan's motion. 

Nothing furely can more illuftrate and give greater life 
and glory to aftronomy, and •inimate its profelTors, than the 
generous encouragemsnc her late facred maii;ily andi^j.irlia- 
ment have now been picafed to give, by fettling a reward of 
twenty thoufand pounds, on fuch pcrfon or perfons as fhall 
difcovcr 1 more certain and prafticable method of afcertain- 
ing the longitude, than any yet in pradice. And although 
ajTronomy is in thefe days arrived to a great perfeflion, yet 
are there ([ doubt) wanting a long feries- of obfervaiions of 
the heavenly bodies, to effedl the lame. 

It was the opinion of fome about 1630, that longitude 
jnight be found by the obfervation of fometiiing below the 
moon. In purfuance whereof, Mr. Henry Bond, a mathe- 
matician, after j8 years rtudy and obfervaiion in 1676, pub- 
IKhes atreatife, entituled, Laagititiie fannd, by the.maS'"- 
tick indinat'ory needle 1 which was- by his miycily'S appoint- 
Ment examined by fix commilTioners, celebrated men of their' , 
rime, viz. Seth, Lord Bilhop of Sarum,. the Lord Brunker, 
Sir Samuel Morland, Col. lltus. Dr. PdJ, and Mr. Hook;, 
and was farther confirmed by feveral obfervaiions in the 
ftreights of Magellan ; for encouragement of winch, his 
maiefly king Charles IJ. was gracioufly pkafed to grant his 
rciyal licence for publilliing the fame, with privilege for 15. 
years, dated 18th June, 1676. Rut it feems this fell (horc 
of its end, as all the methods of our modern pretenders to 
longitude have yet done. I heartily willi it may be the glory, 
of our age to find the fjme, *■ 

But at 'tis needlcfs to fay thus much of a fcicnce that il!u- 
-Untu its ufes and perfeflions daily, I can but admire who 
** ' ■ " ^its c«i.lleDcy, ufc, ^-iii 'owtVi. va- 
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qiftnkind?' Who would not take fome pains, to attain a conn-*^ 
petent knowledge of an art fo truly valuable? 1 am confident 
ihtrc is no thoufi^tful and contemplative perfon but would 
find picture andmtisfa^on in the ftudy of it. 'Twas from 
thefe coniiderations, that in my vacant hours I have (tho' 
meanly) endeavoured to introduce fome parts of it into the 
world, by the enfuing method. 

I 

Some Paradoxes propq/edj to he anpivered 

neo^t year. 

A paradox is a feeming falGtv, but a real truth ; it is that 
whicn to ' imthinking penons {eems abfurd, or impoffible, 
but to a thoughtful man is plain and evident; the main drift 
whereof is to whet the appetite of an inquifitive learner, and 
fet him upon thinking. Although (iays an ingenious author) 
the foiil of man is a cogitating being, and its thoughts fb 
nimble a» to furround the univerfe itfelf in a trice ; yet fo 
unthoughtful, and ftrangely immur*d in fenfe, are the ge- 
nerally of perfons, that they need fome flartling noife to 
roufe and awake them. 

The propofing a paradoxial truth to the intellefl', immedi- 
diately fumraons ail the powers of the foul together, and 
fets the underflandin^ on work to fearch into, and fcan the 
matter. 'Tis no trivial bufinefs to awaken the mind of man 
to its natural adt of thought and confidcration. If therefore 
thefe enfuing paradoxes mall obtain this end, it matters the 
lefs if fome of them, upon ftridl enquiry, Ihould be found to 
confiil of equivocal terms, or perhaps prove little more than 
a quibble at the bottom. 

1. A Paradox dy Mr, Moyle. 

Chriffians the week's firft day for fabbath hold ; 
The jews the feventh day (as tney did of old) ; 
The turks thelixth (as 1 have been tokf). 
Now, good fir, pray tell to me, 
How it is poflible this thing can be. 
That ever a chriftian, Jew, and turk, thefe three 
Being all together in one place, may. 
In and upon one and the felf-fame day, 
Have each his own true fabbath? telf, I pray. 

S&meGeographicat Paradq^es from an ingenious author^ 

Par,, a. There is a particular place of the earth, where 
the winds (tho*. frequently veering round the compafe) db 
alwsLys bla from the north point.. 

Par 
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Par. 3. There is a certain hill in the fouth of Bohemia, 
oa whofe top, if an equinoctial fun-dijJ be duly erefled, a 
mun ihac is (tone blind may know the hour uf the day by the 
tnie, if tlie fun (bines. 

Par. 4. There is a vaft country in Ethiopia fuperior to 
whofe inhabitania the body of the moon doih always appear 
to be molt cnlighten'd when Ihe's- kaft ealigbten'd ; and to 
be leaft when molt. 

Par. i. There's a large and fp3ciouj pLiin in a certain 
country in Aiia, aWe to contain fix hundred thoufand men 
drawn up in batdc array; which number of men being aflu- 
ally brought thither, and there drawn up, it was abfoluiely 
impollible for any more than one fingle peifon to Hand up- 
righl upon the faid plain. 

Par. fi. There are three dillinfl plieea on the CTnrinent of 
Europe, equidiflant from one another, (they making a true 
equilateral triangle, each of whofe fides doth cunfift of a 
tlioufand mites) and yet there is a fourth place fo lltuatcd ia 
refpeifl of the other three, that a m^m miiy travel on foot 
ftomU to any of the other three, in thclpace of one artificial 
day at a certain time of the year, and that without the lealt 
Juirry or fatigue whatfoever. 
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< A rakilh fpark the other night, 

(Who had learn 'd fome algebra) 
Came home half drunk, us well he might 

from tippling alt the day. 
His uncte chid him, and complain'd. 

He'd run thro' his eftate. 
And aflt'd what he that day did fjienif ; 

To which he anfwer'd ftreigfit, 
The pence fquar'd and ioTulv'd into 

Five times their own fijuare roott 
Are pounds one hundred fixty-twoi 

Whence you may find it out. 



n. ^ffihn 41, h -'^^'■. William Taylor. 



As 1 was walking out one day, 
■Which happ'ned on the firft of may 
As chance would hare it, I did fpy 
A may-pole railed up on high. 
The which at fir(l me much furprii^J, 
Kot being beftfrc-hant" ' """ 
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Of fuch a fb^nge uncommon fight, 
I fwore I would not ftir that night. 
Nor reft content tmtil I'd found 
. Its height cxadl from off the ground: 
Bpt when thefe words Ijuft had fookcj, 
A blaft of \nfid the may-pole broke;. 
Whofe broken piece I found to be 
£xa^ in length yards fixty three ; 
Which by its fall broke up a hole, 
Twice fifteen yards from off the pole;* 
But this being all that I can do, 
The may-pole now being broke in two- 
UrieqUal parts : To aid a friend. 
Ye ladies, pray aa anfwec fendr . - 

in. ^efiiottASr h Mrs: Boydeir. . 

An aged fire, with his*fwo daughters, came 
To town, and was defir'd to tell Eis name. 
My name, fays he, 's a thoufand more than you. 
And fj and ifyou add the other two,. 
The number of this prefetufyear they'll ftiew. 
The. * numr'al letters of our names (well fet 
With the firft letter of the alphabet) 
Make feventeen hundred, and fourteen compleat. 
I'll further add (to make the problem plain) 
Each fingle name five letters doth contain. 

• "D/fimdsfor 500, C, for xoo, L./or $0^ V'for $, I. for x» ^c^ 

iV. ^ejlion 44^ hy Mr^T. HaywardZ ' 

Within my garden,, lying on the ground,. 
A ftone I've got, that weighs 300 pound, 
A little barrow likewife, fix foot long, 
I've got ; tho' little, it is very ftrong. 
Now, firs, becaufe the ftdne lay in my way, 
I fold it to a mafon ycfterday ; 
Who bcgg'd my barrow for to take it home,. 
And caird his two men ; prefently they come j 
Butohe (being lately fick) was very weak,, 
More than five fcore he could not undertake^ 
How on the barrow muft this ftone be laid? 
Pray tell mc ; for this fellow is afraid. 
If he ihould carry much, 'twould do him more- 
Diikindneis, thaa his fickncfe did before. 
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V. ^ujihn 4j, bj Mr. Tho. Sliepheaid. 

Siippofe ihe earthly ball's circurofereoce 
Be one and twenty thoufatidTiiles in ienetli, 
Befidcs fix hundred more, 1 fain would tnow 
How far the head of any one doth go 
More than his feet; (but yet I mulfdifplay 
The matter more, or you'lJ not find the way.) 
One that's five foot and feven inches t^ill. 
To go la length upon this elrthly ball 
Ten ihoufand mik-s exaifily : That is all. 

VI. ^irjiicn n6, by Mr. Ed. Elphiclc. 

Kind fir, I pray, can you to me dcchrc 
A lofty tower s height within tJie air : 
I'll tell you how the height you well may know. 
Which m 3 problem unto you I'll (how. 

if from the tower's height there fhould be laid 
A plain, whofe furface fine and fmooth is made, 
*" t the eanh ; three hundred foot and four 



From the foundation of this lofty t< 
And then a body which in pouncfs c 
Juft fifty Cx, you on the plgin do lay; 



Jufl forty pounds will the fame fuftain. 
From Hiding down on this defccnding pIuD. 
" ", artift, 1 apply myfelf to you, 

e tower's height) to calculate it true. 

The Prize ^efilon. 

When Phcebus had up-heav'd his golden head. 
From the foft pillow of^his fea-green bed. 
And with his riCng glory had pofieft 
The fpacious borders of th' enlighien'd eaftt 

In Albion's channel, off from the ctiffa of Dover. 
Where I could fcao that famous channel over. 
And make bright Callis ihining in the eaft, 
Our (hip then lying almoft pointingweft; 
The day fcrene andfit for obfervation, 
1 fent & (hip to form a fecond ftation: 
Then 1 obierv'd ray angles for to be 
* Twenty four and eighiy fis degree; 
.^^^lid at my fecond 1 the objeit fees, 

y eight, a hundred twenty nine degrees. 

• 14" and W. f ^^' anilif'. 
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This being known. How far's each fliip's from ih' other? 

ikewife, how far off Callis and off Dover? 

11 e'er the cafe determin'd will appesr. 
The following lines to you I niuft declare. 

Being on Dover's beach ftn objefl I cfpy'd, 
Which on a wave from Cillis bank did glide. 
Id equal times it equal fpacea tun. 
From whence its rapid motion firft begun. 
Forty five foot was each wave's tnie diftancc. 
And in a line approaching me did daiice ; 
• Two houts, twenty five minutes, ten teeonds more. 
Ten thirds, thirty three fourths (the wave did roar) 
And thirty fix fifths, is the true time I found. 
From my firft fight lo's breaking on the ground ; 
Which was the place 1 flood upon. 
Now I would know how far the diftance run, 
Which being known (what undetermin'd. were) 
If rightly managed) true proportion bpar. 
• »*. ij' io''io'" 33"' jfi"". 
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Anfiven to the Paradoxes propojed hjl year, 

Anna Pliilonlathes anf^erd them all. To thsfirfi thui : 

FROM ihc place o'lh' jews abode Jet the other two fet out. 
The chriftian eafl, the turk weft, and fail the globe about. 
Then *ith the jew they'll agree when they ag*in do meet. 
And all upon the faturday will their true fabbaihs keep. 
Paradox id anfivered, the South Pole. 
Paradox jd^ If a burning glafs be the nodus of a dial, and 
fo contriv'd that the focus may fall on an iron or brafs plate 
or ring, fin which the figures are deeply cut, a blind man 
may feel where the plate or ring is heated by the fun, and 
vhich figure it is upon or neareff to. 

Ta lie iti paradex lie /w^fnJfH/ ArnaPhilomathes /Aa/ 
fii/iveri : The light thai falls upon any body, being always 
in a reciprocal duplicate ratio of the diftance trom the lumi- 
nous body : hence it follows, that not only in Ethiopia, but 
in all parts of the world the moon doth always appear to be 
moft enlightned, at the full moon, \k hen (he's leall enlighl- 
ned, becauft Ihe is then removed from the fun farther ih^ti 
^^s^ejuw|ttami^|iy^di|mtei of the tooon's orbit^^^^B 



No. IS* Qj;B STION jS AVS W:IXEJK Rf 

The sth paradox anfiueredf according to Euclid. A plane 
can touch a fphere only in one point, calPd the contaft, and 
that perfon only who llands to that point (with reipedl to 
the center of that fphere) can fbmd upright« 

The 6th paradox anjhver'd. By an artificial day is here 
meant from fun-rifing to fetting. And beyond the tropick, 
and nearer and nearer the poles, the days are increas'd when 
the fun comes on that fide the equator from 14 hours long to 
about 100 days long, the fun neither rifing nor fetting in 
that fpace of time. 

Mr. Moy/e a/t/nver'd 2, 4, 5, 6 ; Mr, Edens, all ; Pajlora, 
the firft. Mr. B. Graves, i, a, 5. Mr. j^ndrew, a, 5, 6. 
John Hodge, all. Mr. Walker, a, 6. Mr. Wylde, a, 6. Mr. 
tioles, I. Mr. Went'worth, a, 6. Mr. jdjh, i. Tho. y^ndrenv, 
3, 6. Tho. Coach, Sy6. /.Richards, i, a, 5. R* Hallyi^T,. 
and Cynthia Aris, the firft. 

Solutions to the Iqft yearns queftions. 

* I. ^ejlion 4r> answered by Tlfr. Richard Sandford. 

Well might his uncle blame the rakifh fot. 
For fpending thus three fhillings at a fhot ; 
Sure he'll no longer trifle time awav. 
But fpend lefs in ale, more in algebra. 

The fame anfwer^d by Silvia. 

Your algebraick, tipling fpark, 
Might well reel home, when in the dark ; 
ril fwear he was a learned blade. 
And has a learned reckoning made : 
'Mongft pot companions he's no fool. 
Who fcores by fcale, and drinks by rule ; 
But to prevent his uncle's lofs, 
I here explain the tippler's dofe. Jnf. 36 pence. 

If the pence in 162 pound be b, and the pence fpent be 

s 

s= a ; then this theorem folves the queftion <? = v — =2 36. 

IT. ^(tf- 
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Let X denote the pence fpent. Then, by the queftion Jf * x J ^X 
ss 16% X *40 := 38880, or x» ^x = 777^; huice, by iquaring, 

Jt* X jf or ** =777^*; and confe^uently x zi ^^^^ :=:► V^^^ 



x%o .Ladies* D I ARtrs* \^Beighton\ 1716. 

■ 

• n. ^ifison Axdy anfwered by Mr» Jo£ Jeacock. 

To aid a friend, 1 here intend. 

The may-pole's height to fhow, 
So if you pleafe, you may with eafe 

Thus view it here below. Jnf, 11%*%^%$ yards* 

This is found by the 47th theorem qf 1 lib. Euclid, 

III. ^eftion 43, anfwered by Philo Tipperus, and Mr. 

P. Profon. 

Whilfl Lidia for Lydai you cunningly write. 

You think you may inrely enlnare us; David ioc6 

But David is aged, and Lucia bright, Lidia S5^ 

So *tis eafy to Philo Tipperus Lucia 156 

The daughters who to town with David came, 

Lucia was one, and Lidia's t'other's name. P, Profon. 1714 

rV. ^ejlion 44> anfviered by Silvia. 

To eafe the mafon's feeble man by true mechanick flcill. 
The ftone upon the barrow plan thus to be plac'd I will ; 
Of gravity the center lay, juft fo much next the llronger. 
That diftance 'twixt the other may be two to one the longer. 

In queftions of this nature the refult will be ; the greater 
ftrength multiply'd by the fhorter length, is equal to the 
lefFer ilrength multiply'd by the greateifc length; and here 
the barrow's weight is not accounted for, otherwife it would 
require fome flull in flaticks to refolve it. 

V. ^ejlion 45, anf<wered by Silvia. 

Your thought is odd, butjuft, the cafe i§ plain. 

Our heads in hafi^e, outftrip our heels ; 
And what in miles ten thoufand thus they gain, 
^Unlefs the man be drunk or r<;cls) 
Without the help of magick or a fpell. 
In arithmetick numbers, I will tell. 

'Tis 
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It is evident, from the qucfHon, that the part broken off (63) 
is the hypothenuic of a right-angled triangle, -whoic pei'pendicular 
is the pare left (landing, and bafe equal to (30) the givrn diQance 
which the top (Inick the ground from the pole ; and coofcquently, 
by right-angled triangles, ^^63* — 30* zr ^^3069 =: 55*3985559 
ssr the part left Runding. To this adding 63 the part broken off, 
wc obtain ss8'$gBss59 l^t the whole IcngiVk ic(^\x«d« 
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'Tis evident in the cafe propoftd, ihat while the feet de- 
fciibe 3.a arch oa ihe earth's furface equal to loooo miles, the 
head will defcribe a finulxr arch or a circle, whofe radiui 
exceeds the femi -diameter of the earth s feet 7 inches : 
Therefore as the femi-diaraeter of the earth, is to the femi- 
diameier increifed by s f^^t 7 inches : So is loooo geogra- 
phical miles, to an arch exceeding loooo miles by 16*13 'ect, 
according to Kan Culen's proportion of the diameter to the 
circumference, viz, as 1 to 3'i4ij9a6j3j!9793* 

VI. Tis Aiih ^ifflkn anfniered by the fame, and Mr. Jime( 
"-'-, Mr. Doidge, Mr. Edeas, Mr. WUlinghar "' 



Your tower's iofty and fubiime, 

Your problem rational and 6ne, 

Your method's juft, I like the notion, 

Which joins with numbers, weight, aadniotioD; 

But fure it is contriy'd to vex 

Our uninftrufled, fofter fex; 

You try our weaknefs, fuarch out flaws. 

By algebra and Itatick laws; 

Yet 10 untie your curious knot. 

Since 'tis a homely virgin's lot, 

Pleafe to accept my kind, officious aid. 

Who am a rural and mechanic maid. 
By a known principle in mechanicks, the acceleratir\g vc- 
tociiVi or weight of bodies on an incJin'd plane, isto their 
accelerating vdocities or weight in their perpendicular tje- 
fceni, as the lign of the angle of inclination, to the radrus • 
•r as the perpendicular to the length of the plane, confider'cf 
asanhjpothenufe; and therefore in this the proportion of 
the 



Since the earth's radiui ii ■ ,.,,,-■. g^. '"che«, and j fet 

Tioehci' rrfli inchei; by fimilar feAon, as tadiui : ratiius+s? 
t- the eiccft travelled by the head ; or, by di- 




inchei = (^-1411 icct =; die 
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the perpendicular, and the length of the plane^ being given 
as 40 to 56, or as I to 1*4. Let the perp. fought ^e =r x^ 
the hypothenufe willbe 1*4 ^> and the bafe 304 feet=tf, 
then, i'^6 x* — x* =0*96 x* = a* by 47 Euclid 7. and by 
4iYiiion and evolution. ' 

= i 10'0/j feet xequired.* 

flem follows the afifivers oftnvo ingenious perfini to alt the 
6 quejtions^ in one copy ofverjes, 

Mr. C. Mafon, from Northumberland. 

The rakifh fpark three (hillings fpent, ^eft. 41. 

If that I took it right ; 
Which having done, he fwag^'ring went. 

And took the may-pole's height • 
Which was in yards, fivefcore eighteen^ 42, 

And nigh four-tenths, I lay ; 
But David the like ne'er had leen, 43. 

Lydia nor Lucia. 
Then take one-third o'th' barrow's length, 44. 

And thereon lay the weight, 
'Caufe the one exceeds a third in ftrength. 

Twill counterpoize them right : 
Then fixteen feet one quarter more, 45. 

Let them bear it away. 
Or feet three hundred and ten, forae o'er 46.- 

They there may let it flay. 

Mr. Fran, Walker ^ of Lynn, in this method anfwer'd all 
fix; as did Mr. Amhrofe Gilbert^ except the 4^th queftion. 

1 am. 
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It is evident that thic problem may may be caCly ConftmBei 
thui : Make a right-angled triangle -whofe hypothenufe and per* 
pendieular arc 56 and 40, or 7 and 5, or any two numl)crs pro- 
portional to theCe ; then make another fimiiar triangle whofe bafe 
may be 304; and iu pcrpeadicular will be the height of the caftle 
fcquired: 

And from the fame principl e, the C ukuUtion may be given with- 
out algebra, thus : Since V'7* — 5* = v'*4 = '*>« bafe of the 
firft triangle to which the other is fimilar, we ihall have as ^14 : 5 

» 304 « ^^ = :^^« = ^ = 3"»"' = '^ «<"«•• 

kcisbt. 
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I am forry no other perfons [lut have truly anfwei'd them 
fingly, would take toe pains lo put their anfWers Into one 
ftlort copy that might hive had a place here. 

Thi Prizt ^teflion anfwercd* 

To this queftion, befides abundance of filfe anfwers, I re- 
cdved ten true ones, and becaufe I fee ft> few amongft Cm 
may inKenloua cor refpon dents, I am apt to believe it wai 
as ditRcuIi, as 'twns an uncommon gueltion : for which rca- 
fon I fliall here give you the foluiion, and the algebraick 
method by which the fame ia found. 

Sir l/aac Neiuton, in his Prhcipla, fays. Let there be i 
pendulum, whofs length from the point offufpenfion, to ihs 
center of obfcilhtion, is the breadth of any wave; then 
while the pendulum makes an obfcillation, the wave wilt 
pafs over a dillance equal to ks breadth. From wht-.-h^, 
and the nature of pendulums, is railed the following thcui' m. 
Let 



■ Ti* P » I I K Q.U F i T I O K fihcl 

Perhaps the Mution will appear a little clearer thus : Put p ^ 
39-1 inches ihe lenph of tlio pendulum, v=:6o the number ijf 
»ibrjtions ii makes io a minute, f = 4s feet the breadth of a wave, 
and(^i«'ifl9» minutes the "given time. Then, by the nature 

of pendulum (, i^sii : i^j •.-.v. v\/-^ =: the number of vi- 
bration! maile in a minute by the pendulum wlioft length 'a the 
breidth of a Have \ but for every vibraticn rhe wave will pals 
over a dllf^nce equal to tli breadth h \ hence the wave mnves over 

hvs/ -^ or nv— feel in each mio.wliieh ihefeforc drawn ion* 
Jnunutej makes lus/— =r (vV — 

=: the diltince between C»Uii and Dover. 

This didnnce being obtained, which is the Gde CD of a qaadri' 
lateral ABCD, of which the angles formed by the oppoiite Gde 
<9S with the two diagonal i BD, AC, as nlfo vrith the other two 
lidet AD, BC, being given, the figure will be CliJ/rufftd (ai ia 
(he Britifli Oracle) thus: 

At the eitrcmitici A, h, o( any line Ah, mike the angles iAf, 
hAi, Ahc, Aid equal 10 the given anglei, and join c, iJ; {o Ihall 
Ai ci evidenity he a quadiilaccril Gmtlai to ihat fonned by the two 

'^ and two flupi ; and, eonfequenily, if i/» be produced to E, 

be equal to 30 the given dil\mM wwwtt t^\*i»i»^Q'r'" • 
Ma. «« 
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Xet (he diftance run be=:a, the leoRth of a It a.ndard pendu- 
lum = p — 39'iincheK; the fquare of the vibrations in a mi- 
nute =/= 3600, /=:4J feet or J40 inches, the breadth of 
(he wave, and l~^ hours ij min. &c. = 145*1695 minutes, 

tifo r=4j feet: then / :^ ::/";i^j but v"" = to tbc 

cumber ofvibiations it will make in a minute, and inulti« 
plied by r w31 be the feet the wave will move in a micutej 

but — 777— '> ^^ confequently, by reduflion, a = 

rfv — = loj^oofeet = so raiJes fought, or the diftanee 
I'rom Calais to Dover. 

In thia following figure C reprefents CaJ»ii, D Dovej, A 
the iirft fliip, B the fecond. 

. Then C 

Cai.toDov.CtoDioniil. /K^ - //, 

Dov.toiftfti.B^lj'jig* i^efe T^** 

Dov.toidfli. D^iB'ijS; -^ \ 
Cal. to ift Ih. a aa-4O08 
Cal.toid(h.CJii-7»38 ,^ 

ift(h.toidft./^5iro8jj B I 

The angles D.4B 86'. C^B s*', 
DB^Ai", C5,? i*9». 

Mr. tVilliam Hatunty, twbo won the prize of 10 diaries) 

Mr. John Edini, A. PAi/emaitlt, Mr. Jams Mov/e, Mr. 

Slephenft 



. theii 




and EC b« inwa parallel tn Ad and meclitig Ai \a C, that (hea 
Ca, CD being dtawn parallel Wcb,fil, and mcetirg ^», Ad in 
B and D, the poinit A, B will be ilie two Oiip;, C Calaii, and 

The OakuUiton from tliii conftruAion is alfo evident : via. if- 
fuming v^J ■= any number, sf. fuppofe 10. in the two itlanglM 
vf ir, Ahd, -n-e have given all ihc anglet and the Gde Ai, 10 find 
(hcottier Cdct; and hence iho&Cdei are yfc:^ (7-iiSii Rillei, it 
= S'p[|>i4inil», v4i^;= ia'j]ai]3 miles, and bd^i yi6Tn milei. 
Then la the liiangle hcd are ^ven two fides with ilieir indudcil 
ancle, to find the third fide td. which will be = tj-iasjp mile*. 
laftlj. by fimilat triangles, as cJ = i(a6»f» ; CD = 

^J = ID : AB = 13081*1, 

^f = I7'ii8ii : AC ^ ii-;9]3i, 

Ai-:= ie'3)0«] : AD^ i)*!'45(i, 

V = I3SIS777 •■ BD = t»l* 





Nbi rj. Of the Perffctioh ^/"AsTXoHOMr. iij 

Slepbtns, Mr. 5/<^flr/, 7". /-f. Mr. 7^™?/ Pfar/^, and Mr. 

Cha. Bo-wrr anfwer'd ihis queftion, as alfo Mrs. Mbry Nelfort 

in the following verfc: 

Mafler Tar, I [jrotell I'm not pleasM with your query. 
You've feni at this rirne to be folv'din your iliary, 
Mctbinks it looks like an ilUnatur'd demand. 
To offer 10 puzzle us ladies at land; 
Tbo' I'm apt to believe, if a trial IliouM be. 
That you'd puzalo us worfe if you had us at (ea: 
But methinks I can guefs how you fparka are indin'd, 
You are always beft pleased when tht ladies jirove kind; 
Then to ftiew that we maids of this'braveBritifh nation,- 
Can adhere at land, or at fea on-occafien. 
To each of your queriesTve fent you an aofwer. 
And all of thera right, then deny't if you can. Sir. 
(Mere folh'w'd the anfw.-r.) 

Of the PerfeBion of Aflronomy. 

Having lad year faid a word or two of the matheitfatiiS' 
in general, I /hall here handle them gradually : but- as ii- 
trononiy is the moft noble and fuhlirae of all the parts, I 
Ihali at prefeoi confine myfelf to fay fomcthing of it. In' 
which lei u» conlider, to what perfection we now know the 
oourles, periods, orders, dillances, and prpportions of the 
heavenly bodies, at leaft fnch as fall withi» our yii;W; Ws 
fcall have caufe to admire the fagacity and icduftry of th& 
math emati dans, and the power of numbers and geometryi 
well applied; if we call our eyes backwards, and confider. 
astronomy in its infancy, what a mean and in confide table £•- 
gure did it make, to what it does in our days? 
• Let us fi>ppofe (faith an ingenious author) a colony of 
nide country people tranfplanted into an ifland, remote troiW" 
the commerce of all mankmd, without fo muck as the know- 
ledge of the calendar, and the periods of the feafons ; with-- 
out inftrumcnis to make obfervations, or the leaA notion of 
them. When is- it we could expeit any of their poflerii^ 
fiiould arrive at the an of prediAinganeclipfe^ Hot only fo, 
but the art of reckoning all cchpfes that are pajt or to come, 
for any number of years J When is it we could fuppofc, thao 
one ot thofc iilanders, tranfported to any place of the carth» 
(hould be able, by the infpcaioo of the Heavens, to find how 
much be were fouthor north j call or weft of his own iflaiid, 
aod to conduct his Ihip back thither \ For my pttrt, thougU 
', know this may be, and is daily done, by what is known 
Battrcnomy, yet when Iconlider the »a(l indultry^f*^»jiv^, 
' ide-oi obfervacioos, and otliei laMioiitV vVw^wi'^'-'i- 
M \ ^^^ 
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fity for fiich a fublinie piece of knowledge, I ftiould be apt 
to pronounce it inipoffible, and never to be hoped for. 

How we ate let fo much into ilie knowledge of the ma- 
chine of the univerfe, and motion of its parts, by the rule* 
of this fcience, perhaps the invention may feem eafy. But 
when we reSefl, what penetration and comiivance were ne- 
cefiary to lay the foundation of fo great and exienfive aa 
art, we cannot but admire its firfl inyentora : fnch ai Thalei 
Mil^us, who predifted eclipfes, and Jiis fcholac Anaximan- 
der Anilefius, who found out the globo«3 figure of the earth,. 
the equinoflial points, the obliquity of tie ecliptiek, the 
principles of gnomonics, and made the firft fphere, or image 
of the heavens; and to Pytiagarai, to whom we owe the 
difcovery of the true fyftem of tiie world, and the order oi 
the planets : tho' it may be they were affifted by the Egyp- 
tians and Chaldeans. But whoevec ihcy were that firft made 
thefe bold fteps in this noble art, they deferve the praife 
and admiration of all future ages, 

Aliho' the induftry of former ages had {se I (aid before) 
difcovered the periods of the great bodies of the univerfe,. 
and the true fyftem ajid order of them, and their orbits 
pretty near ; yet were they very deficient in divers things. 

The one wai in the true calculations of eclipfes; for the 
beft of iheia miftook egregiuufly in them, making eclipfes 
when really there was none, and omiiiing them many times 
when the luminaries were really obfcufd; and when they 
with difficulty hit upon the time pretty near, they were ol- 
«en out in the digits eclipfed, and fometimes making one fJde 
of the fun or moon dark, wlien really it proved to be the 
Other. But the aflronomers of our age have arrived at much 
greater perfection, efpeciallj in the fun's eciipfe (witnefs iliac 
great one laft year) which is much more difficult than thai 
of the moon ; for an eciipfe of the moon has die fame ap- 
pearance to all its beholders; whereas that of the fun may 
appear to one pan of the earth totally eclipfed, to anothec 
paitof the earth cclips'd but in pan cm its north iide, to 
others cclips'd in part on its fouih fide, and to others noB 
eclips'd at all; and all this at the fame monieni ©/time. 
So that an eciipfe of the fun mufi be ealculatad for e- 
ever* intTividaal place, if you have its true appearance, 
which caufes it to be fo difficult to perform, and made the 
ancients (o err fo verv much in that particular. As an in- 
fianee of our modern iraprovements, I will give you the cal- 
culations of two great eclipfes of the fun, which are tliB 
greateftthat will happen in our ifiand thefe 50 yearayet tft 
come, and tho' they happen not for ftveral years, 1 doubL 

C but ihey that obfetve them, tvill find them exa^ly at 

tone hese iet dowo. They ue «^uUt.t:d tiu the latitude 
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•f5i deg. joratn, and longitude i deg. 30 min. Weft from 
London, being tb« city of Coventry. Tbe firll is 00 the nth. 
«f May, 1714, the fecond on July n, 1748, calcullted from 
Mr. Sirtcfs j^Jlronemia Canlina.. 



^ 



May II, 1744, in the evening. 14 July, 1748, 1 

h. m. s. h. m. 

The apparent time of the (rue 6 i 
The interTal of true and vilible 6 : 
The viable ,i — — — I 
tolervalof\if. cJ and greateft obf. 1 

The beginning — — — ' 

ThemiddJe — — — ( 

The end — — — — ; 

The whole duration — — 

Digit B ec lip fed — — So. 11 

Latitude ot 5 at beginning 1' 

Latitude of 1) at ending a 
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On february 18, r737> hsppens a great eclipfe, but Ie£ 
dian either of thefe two, being eclipfe iTdigita 10 d, jm. The- 
middle at 46 min. after 3 in the afternoon. 

Tho' the induftry of the ancients was very great, and the 
improTementa of the latter days Tcry conGderable, yet wa« 
there one thing ftill pe&rv'd: for the glory of this age, and 
the honour of the Englifti nation, the grand fecret of the 
■whole machine J which now it is difcover'd, proves to be 
(like the other contrivances of infinite wlfdtim) iimple «nd 
fiatural, depending upon the moft known and moft common 
property of matter, namely, gravity. From this the incom- 
parable Sir Ifaac JVs^jjion has demonftrated the theories of 
all the bodies of the folar fyfiem, of all the primary planets, 
and their fatellites, and among others, the moon, which 
fcem'd moft averfe to numbers, and the comets aifo, whofe 
evolutions fpend more than scoo years about the fun. A 
wonderfiji difcovcry ! fcarce ever to be hoped for bv tha 
boldeft thinker. i- y tnc 
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Ohfervations on the great EcHpfes. 

The great fdar eclipfe on the iid of apHI iaft year, being- 
fty fo m»nj[ hauls calculated, and there appearing.fo great a- 
dilFerenee in the time of the eclipfe's happeninc. amongft 
thofecaJculations;audreeiDgeachone'fo tond of his tables; 
or of tbofe he ufes, thereby to lelTen the edcem, if poUible, 
ingenious men bear lo the Caroline tables; I liave end^- 
TOuredtogotwhatobfaiTatiohsofthat eclipfe I could, from 
fcreral ingenious mea, to prove which- tables folved this 
phznoroenan exaftell. And forafmuch as the calcuUtion in- 
the ladiei' diary iaft year was for London, tho' by miftake 
faid to be for Coventry, I have taken the pains'ta oaloilaie 
that famous eclipfe again, and all along to compare it'with 
what athera have done, and do aJTurc you, the refult in the 
next Cdc it the true calculation from the lecond edition of 
Streef& tables. And th.it many others who calculated the 
ftme by thefe tables, have not come within 8, lo, or rsmin.- 
of the true time, is occafionedj.asrconceive, by niillakJng 
til at author as to the abfoluts eqn.itioD oftinie, in page Ej, 
making it about 3''r3'infte3d of i6' is", differing above jj'' 
in [hat particular. Nor do I find any who have calculatedi 
by Mr. John /Vine's Sckniia Slellarum, come near to ob-- 
fervation unlefs himftlf, which, and that he did from Mr.- 
Shakerlf:y'% tables, are the two baft I have-met with, except 
the great Dr. If alley's, and the indefatigable M. Flamjlead^i. 

But what is more obferrablcfcarce any one of them makff 
it total, tho' calculated for near the path of the moon's cen- 
ter, orcome near the true digits eclipftd, beljdcs thofe from, 
the Caroline tables; fer my parti could never find it other - 
wife than total, even in London. 

And becaufe nothinK but good obftrvation can help us Iff 
Improve our future calculations. I have fubjaln'd fome as I 
receiv'd them, the 4th, jth, 7ih, jih, loth, iiih, and nth,, 
were communicated to me by my worthy friend the Rev. 
Mr. Wriskt; of Crew, in Chefhire, whofe accurate obferra- 
tions andlkil! in the jovial ftronomy will (I doubt not) much* 
advance it. The firlt was fern me by my ingenious country- 
man Mr; ,7'^" P-drr.i, from Tenenfie, one of the Canary 
iflands, taken on boaid, in tlic latitude 34° lo' N, longitude 
ij' id weft from London. And lalliy, becaufe the eclipfe 
of the moon the 3[fi of odoher, ryij, by miftake of the 
primer, had its type reveis'd, 1 have again'inferted anew 
calculation from Ajlrensmia Caraliaat 



r 


HO.TJ. ECtlFIES. 119 






ObferyatioQS. 


K- 


Immer. 
h.m. 


Emerf 
h.m. 


Eld 
h.n. 






Canariei, by Mr. Edens 


i« 


digjis 


:.l,, 


8 47 






Dublin 


1 47 






9 Ji 






BsMcr, by Mr. Richards 




! ji 


8 j6 








Chefter, by Mr. Ward 
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Crew, inChelhire, by the") 
Rev. Mr. Wright J 
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Ladfdown, in Kent, by the "I 
Rev. Mr, Thornton j 
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Feverfiiam, by Mr. Gray 


8 , 
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Lydd, by Mr, Hawii<y 


8 9 




tOtii 


10 »j 1 


ne cakulali^i oftheMS ecllpfi, tie ltd cf april l^, ' 




The whole duration — 4 n Bj '"<*■ 


ThedlgiiseclipfedH'a'. 


The moon's ecUpfe on thc^jiff of oflober next, 1715, tt 


LoBdot, happens the be^miing 55 min. part a in the morn- 
ing; great eft ob feu rati on H at ijniin. part 4. theendajmin. 


after j, the whole duration a ho. 3910111. and digits e- 


clipfedj'jfi'. 






In ihis Tear, 1516, on the irtli day of acril, the fun will 




be «clipfe(t about two in the morning, and'tlierefore rot vi- 
fible; and on o^obtr the 4ih iovitlble: of which edipfes^ 


bad 1 room to infeii the calculations, ihey would be ufdefi. 


excepting to (he counttiei where nihblc. 
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'odoxes to be atipwer'd next year^ ft'om 
an ingenious author. 

Par. t. There U a confiderable number of places lying 
widiia tlie torrid zone, in any of wliicli, if a certain kind of 
ftn-dial be duly erefled, tbe Ihidow will go back feveral de- 
firecG upon the fame, at a certain time orthe year,, and that 
twice every day for the fpace of divers weeks ; yci do ways 
derogating from that roiracnlous returning of the ihadow 
upon the dial of AJiaz, ic the days of king Utizekiah. 

Par. a. There are two diftinA places of the earth lying 
under the fame meridian, whofe dificrence of latitude is fio 
degrees GOmpleatty, and yet the true dillance between tbofe 
two placet doth cot really &rpafs.6o Italian miles. 

Par. 3. There is a ceuaio noted part of the earth, where 
tht fun and moon [ipfo tempore plenilunii^ may both hap- 
pen (0 rife at the fame iaitant of time, asd on the fame pomt 
of tJie cooipafs. 

Par. 4j h Hefycfiia. 
IS feea the bilTextile, pray tell how that canb«? 
s 4 make 48^ andl'm bui fony-ihree^ 

New ^lejiions. 

i^ian 4.7,- l-j Mr. John Edens, of Tenerife, ene oftha 
Canary ijlands, 

A little cfofc that lies in raoorifh ground, 
by the following lides encompafs'd round; 
__ drain mull be exaflly three foot wide. 
And into equal parts the elofe divide; 
The length of which I very fain would knoWE 
But here obferve, it mufl be order'd fo. 
That as little of the furfsce of the plain 
May be broke op as poflibly you can. 

Juft twenty chains the longed fide contains. 
The next when meafur'd is jiift fifteen chain*: 
The lead Gde then in chains juft fix you'll fee, "> 

To prove your (kill, you mull explain to me. ^■ 

The juft content each et|ual part mufV be. > 

Thai is, when from the whole you've took the drain, 
I'd know how much o'th' kod outh then remain. 
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n. ^rjlhn 48, hy Mr. Mafley. 

A wealthy knight in Lincolnffiire refides, 
Whofe fields are wafh'd hy the redundant lides 
Of Wytham's chryftai ftream : bis chiefeft cire, 
Tomona like, is how to blefs the year 
With fruitful produfts, from the teeming tree ; 
For none jnore vers'd in ruftick cult than he ■ 
Oblonc in form, extended from his lioufe. 
He did a clofure for his garden chofe, 
With chofen walnat plants he fci it round. 
At once to fliide liis walks and load the ground 
Succeedmg fummers with prolific heal 
Manur'd the infant trees, and made them great. 
That ihey expand their low'rine heads in air. 
And ftore of barricaded kernels Dear ; 
September laft the kniaht employ'd his man 
To get the nuts, and bring the kernels in. 
The man returns, and wtih rayfterious phrafe. 
Premeditated, to his mafter fays. 
Sir, your commands I willingly obey'd. 
And as I wrought, this obfctvation made. 
On ev'ry tree lb many boughs are foand 
As there are trees in all your garden round : 
Nine of thefe trees as many walnuts bear 
As upon all the trees there branches are : 
If that you multiply the fum by three, 
You in the ptoduft all your nuts njay fee. (siS;) 

What, Sir, from this account 1 humbly crarc. 
Is that yoit tell how many trees you have. 
The kmght, unffcill'd in luch conceits as thofe. 
Took up the nute, and fmiling off he goes: 
But turning (hort again, fays. Hark you Kat, 
Send Mr. 's correfpoodents iliat. 

111. ^epsn 49, iy ^ff-Hawney. 

Come, artifts, who to figures are inclin'd. 
And try your (kill four nnmbers for to find : 
Which in progreJEon arithmetic are; 
Whofe common difference four does declare. 
If thefe four numbers you fhall multiply 
IniDone another continually. 
The produil thence ariling you will fee 
The fume as in the margin placed be. (17(98^^ 

Pray then don't fail in anfwering mv rcoucfl, 
~ till ihey out are found, 1 ciUMt tUv. 

V4. 9jjt]\v->t 



^B»i 



IV. ^^hn JO, bj PhUoraathes. 



I T 



That roble lady, ftil'd ihe queen of hearts, 
To the ingenious a query Itarts, 
Her (tandilh weigh'd on earth two pounds in troy, 
But on the caftle's top, juft fesen miles high. 
She found its weight did there not prove the fame ; 
Haw Ihe would know what was its lois or guin. 



V. ^ejian jr, *; Tho. Fletcher. 



; how to find out fuch numbers three. 

That when fubtrafled ev'ry one ftail be. 
From the cube of their funi, there may remain 
Three cubes : for I ihaU ne'er this problem gain. 

VI. ^utJHoHsi, ly ATr. Tho. Poiqtin. 

In ancient times, 'twas In the days of yore, 
When malt was taxed, thete was none before: 
A malfter met > ganger on the way. 
And in their conference he thus did fay: 
I hi»e a eiftern that's exaaiy fquare; 
The length, breadth, and depth, all three equal are. 
Another too I have o'th' fame quality, -\ 

But left in each part inches forty-three : t 

What both will hold, you in the margin fee. (ns-gjg hifjh.) y 
What hold they each ? and their dimenfioni J \ 

Tell by your fliill, and your inventions ; i 

Or put in ladies' diary your intentions. J 

*" By Galileo's heaven's high-climbing fcale 
Four* moons we fee, to travel by and fail 
This earthly globe about. Now I would know 
How th' optic tube thefe jovial moons does (how. 
Which vifible : how f (ituate they'll appeat, 
X The feventfa of o^obcr at ten this year. 

• JtipLier'tfatelliics. f In "TijiA to ihe lift Or wft fide of If . 
frAnM' >7i*, o<A- T day, ID li. V. M. 



I7I7- 

Anfivers to the Paradoxes propofed lafi year. 

'fO par. I. Anna Philomathes /ays. Any where in the tor* 
■*■ rid zone where tlic lat. is kis than the declinaiion of ihc 
fun, and both towards the ianie pole, tlie fun comes twice 
to the fame point of compafs both forenoon and afternoon, 
and an equinoflial fun-dial placed horizontally, the Ihadow 
of the gnomon ihill go back, plus minus, twice every day. 
But becaufe the par. mentions a certain kind of dial, 1 fup- 
pofe, it may be thus anfwer'd, by a plain equinoflial dia! 
defcribcd on both fides of an horizontal plain with two 
gnomons, and near the tiopic when the lat. and declin. 
are equal, before the fun comes to the mathematical horizon 
in the morning he will ihine on the lower fide of the plain, 
and the (hadow of the gnomon will run weftward, ad inji- 
nilHM, and prefently after 6 o'clock as he fhines on the 
upper plain the (hadow runs eaUward till noon, and ihence 
lo 6 even, at which time the fhadow on the lower plain will 
begin and run weftward till fun-fet. There may by con- 
cave and convex, and reficK dials, be other ways of folving 
this. 

Par. %. The two places are not meant on the fuperficies 
of the earth, aa you may perceive by the word [ofj (and 
not uponj fo the places will be fo near the center of the 
earth, as i lines fuppofed to come, one from (o) lat, the 
other from 6o lat. and to meet in the center, may approach 
within the diftance of 6o Italian miles. ^. Phmm. J. 
Peatce, J. Wytie, and «/'. HM, anfwer'd this. 

Par, J. Under the north pole, the fun and full moon both 
,dccrea(ing in fouih decliniiiion and lat. will rife in the equi- 
BoiVial pomts at the fame moment, and under the north cale 
there is no other point of compafs than foulh. Anfwered bv 
A. PbHom. n. Hall- 
Par. 4. Anna Philomalhes a^iutrs tints. If a perJbn be 
bom on ij feb. and travel weftwaras liie filobc about, he 
may fee iibifiextile years before he be compleatly 44 years 
of age-, if he be born in a biirextik vear. Mr. Mejie, R. 
^ali. Oil. Flo'wcr, and J. Pearce, anfwered this paradox. 

N Sduliin 
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Solutions to the laft year's quejiions. 

I. The 4lli quifiisn anf'wer'd. 
yff is 6 chains^ Ji:^E_ 

C£ ao chainsj S 13 C 

The content iJ eafily found lo be i acres, 3 roods, 17 perch, 
and 451(0 pans of a perch. The drain will cut off an 
irofceles triangle, whofe two legs will be equal, reprefented 
by EC, CD. By ibe doflrice offluxioos, thefe two the- 
orems for finding CD and iJ£ will come out, 

CD = ^ — = »69'-i-i3j yards, and 

DE — ^ — — — iVs^Aii yardj, 

Nowi3g37'9T yards the whole area — ji-j9«jt = ijjB* 
■J7J43 fquare yards after the drain is made." 



• I. Qjj I i T I o H 4T /Jurrf. 
By ibeoteni ) of Sm^jsi oa Tic Maiima tfi Mitima if Gfmt- 
kbI ^anliliii, the rrguired dnia D S w>1] rot olf an irorcein tri- 
angle DCE-, andfinceiimuacutofrhalftlie whole (or 1 he mid- 
dle of the drain, leprefentcd by DE.'a fuppoftd to cut oS half the 
whole), and trianglei which hive One angle commoD being at the 
tc^tiglei of their lido about the common angle, we Iball have at 
jri :r ^CXCB = .ixao : ^1^^-^ = ijo =:ECX CD 

^EC; aoJ hence £C= CD = Vio 

kiuw, Sif rur. 1 page 6s Mcnfurati 



fquiK chaiiu = ijSlT'pBsi fquare jaids. 

A nd, hy the fame, the triangle DCE ii = 



^y/ bC + CE)^ — D E' a DE'^ =il/*CD^ — DL' XDE^ 
= (by writing i^Cji CB for in equd 4CI>') 
jV'a'icx'cB — BE'X D4"". 

Bat, by ihc queflion, Ibii Iftilci ItJiuigle ii ciual t* half the far 
'hcKliirc 

OE'X 



I But, D 



II. Tbt t,Sii qiirJUon anfwered hj Mr. Dod. 

The lovely kndikip, owing to the art 
Of modern cult, improv'd in ev'ry part, 
I view'd, and with unfpeakable delight 
Beheld the vernal walks: eharm'd with the fight 
Of fcTcn and twenty walnut trees around, 
Fertile, affording Ihade to th' Walking ground. 
And nuts, delicious fruit ! might I afplre. 
And once my wilh obtain, 1 lliould delire 
My habitation near the plealing fcene 
That calma our ruffled thoughts, and makes us all fersoe. 
A. Naaghhj, 



DE* X iAC X CB — Dfc' = 

AB* — SC^CA\' J. SC + fA\* ^yfg' 

„ BC+CA]^ —AB 

But — ■ 

nbieh being wri 



. ID the lall equation above. 



""-"'•""'■ X X-JCXC3- 
FroiD this equation it is cviJeut that 



in^ii ^ i'34]iqtSB chaiiu ^ Si'S9*S7il^ yardt :=the Icagtb 
of the drain, or = itt area llnce its bteadtb is one yud.~~—(jiii4 
this il a Vtrj tiaiaus and remariailc tbesTtmO 

ly fubliaifting tliii from the whole area, vc have i373iS'j3(i 
^uaic yaidt for the content lemaining. 



The above (bludoa fuppofet the drain to be a parallclograra, 
md (hat the middle line of it. or the lice bilei!ling iti breadth, di- 
videi the vhote field into two equal parii ^ but, IhHAly and niathe- 
malical, that is not the tafe ; for, by the qiieftion, the parM oa 
each lide of the drain mull be equal, and then the faid middle line 
vT the drain will divide the figure into unequal paiii i at will i^at 
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Ladies' DtAKiES. ZBei'silaii.'i 1717. 
-■ A, Naughhy, in conclulion of an anAcer in verfe, fhcws 
lliis ^gebraical folution : Lei a be = to number of trees, 
then aa will be the nuraber of all ihe branches, ajid aa x 3 
' = 1JS7 by ibe queitioo. Therefore by divilion and evolution, 

^H a = tj — - — »7 the number fougln.* 



in. The tgti quefiittt aufwered by Mr, M. Moylc. 

Sir, fifteen, nineteen, twenty-three, 
• And iwenty-feven your numbers be. 

The fame anjhxcrid ly Hefychia. 



Fifteen and iwenty-fcven do, as it feems. 

To the four numbers give the two cxtreams. 

If the common difference be d, a nd the fir ft numb er 

fought be equal to a, then ay. a -\- dxa + td y. a + 3d ^ 

A* +6 da' + iid^ a* + 6di a = 17698J per queft. Now 

bv 




J^IG 



•Ut DEFG rqireftnl the 
ditch, and K / the middle Une. 
Through Hdraw di pirallclio 
BC and meaiag DC, EF'm 
i and t : Then will be formed 
the two link equal ifofceles 
iriinglcs rf/iD. eHE, which jj— 
will be both conflani and gi- ■'' 
ven, hecaiifc the angle C and 

the breadth of the ditcb 7se [a; and, (inec the puallclograiat f T, 
HC ate equal, as alfo the (rapczium A F and triangle C DG bj 
the queftion, it is esidenl that HI muft be duvra cutting off the 
ifofceles triangle CH J = to J the A-ISC— » the A'H£ = a 
given area ; to do mhleh needi no jiolnting out here. 

The cu'culatiun from [icnce would bring out the lin» a little dif- 
_jfercnt from ihofe above. 

" II. Q_tl E s T I o K 46 eticrtfife filvcJ. 
r it one condition too many couiaiaed in thi.' qucfiion, tnd 
k ii accordingly onuticd in the ofigii"! folution above. If that 
«>nditJoubcufetl; making 1: the number of treei, then i't= the 
Buwbci of brauchei; hence 3 jc' will denote the number of nut*, 
aod 9 : ;»' : ; X : — which will alfo decoie the nutnhet of aWJ 






:»7. 



No, 14. Qji KsnoKsAKBweiiED. ijy 

by converging fcries, the value of {a) will be found = jj 
juft. Therefore a + ti = ig, a + iJ=:%], and a + 3 rf = 
a? ; but ij X 19 X 33 X »7 = 17^985 as required.* 

rV. Tie soli quojiion anfvjfred hy Mr. Fr. Walker. 

That noble lady's ftandith that weigh'd a pounds in troy, 
47 grains did want when it was IcTen miles high-t 

R. Scales. Xanlippe. Chr. Maf^n, and Mr. Ronk^y, an- 
fwercd this philofophical queftion, 47 or 4S grains. 



IRku. 



For thofe cube numbers j, fo nicely to be 
That when every one is fubtrafled, 
■om the cube of their fom, and yet to remain 
Three cubes ; has mc almoft diftratled. 



%tu3 -i'^*-*-* jf7**9*. and ^*^°°^ ■ 
I35'fi37' 1352637' 1351637' 



- the cube of their fora, leaves thefe 



_ • Jir. Q_.u £ s T I o N 49 'ilhcrv-ifi /«lvcl 

JM X + 1. and x — 1 denote the Iwo mcini, snd x •{■ S ami 
X — 6 the iwo exlreains ; ihen, by ihe qneftioD, x + i X ' — i 
X j: + 6 X^ — « = ■''— 4X *' — jo'r^i* — +01I + 144, 
= iTiSsiBs; ot, compleling ibe fquare, X* — 40*' + 490 ^■ 



t IV. <lu E s T t N SO /»iw(rf. 

Since the gtivilation ot weight ofi body atttve the eanh, if in- 
vcrfely a tlic fquare of iti dilbince from ihc earth's ccnlet ; if the 
earth's radiui be foppolid equal to 3993 milei, we fball have 

4o!U:' : 3i>»3* !■ ^l^- '■ <hc weight at ; mile* hlghj hcDCe 
4000 » 1 4S)oo' — jsjji ;: ili. ■■ ihedim'- ■■ — 




IjS Ladies' DiARtES. IBergilonJ I7tf. 

3 cube.. -Hi2L , JSm. , aod -^5- : whoft roo« 
i3iifi37 43J»fi37 *3ii637 * 

are ^, il, j^d ^.» IV.BeriJf, 

13: '33 133 * 

" V. Qjl t S T t O W £1 ya^wif. 
TUi ii eueftion 19 LiK; of Dia^iaKfvf, and is on: of the metl 
difficDli \a his book ; ihc numbcit m aoJwu aic brougkt uui by 
hii commenlalor Bachel. Our counciyman Xfr/y and fevcral other* 
have folved thii problem, and brought out other DumbcTS anfwo 
ia^ the conditioiu. 'FhcTailou) methiidi. of f(ilutiuD< are much \itc 
fime as to the elTential principles ; but ne Ibalt give one Iic;ir1y ia 
fubDance according to Schcaln, whicii rcemi lu be ai eleir as any, 
nho layi hs VarneA it by reading van C^llia'i letters, and who 
thought la highly of liii foluiion, that he Aibfcribcd it wilbi Ci^vi 

By putting ioi the fum of the nunihcrs re^uiVed 4n,, whofe cube 
is 6i«i ; and Sinl, s6ai, and i7'i), for the numbers ihem- 
.i^chre; (adiof which being taken I'lUin S^al, there remain ul,, 
Sk*, andtTfli, three cube numbers as there ought. But-alffithe 
fum of the numbers i;Gn) ought 10 be ~ 4" ; hence jsifl' ^ 1; 

and; to get it^ the coefficient jg.aught i» be a fquare. 

To find nunibers therefore, fo that the faitl eotfficient may be ■ 
I^uiM, let ihe fuin of the numbers be 4, and two of the rcnuioing 
tubes let be h — ij', and 4 — nl' ; each of thefs cubes being ti- 
lien from 64 the cube of ihefiim.tllireremaiii Sj — 3 a + 3** — 1^, 
and 48» — tin' + " ' f°' two of the numbers; whofe fum is. 
6S+ 4!" — 9B>;loraakL-thefirfltermQf tliisafqiiareby adding 
to it ihe third uumber, which mud alio be the diSercnce betweea 
the cube «4 and the jd remaining cube, it appears that the faid 3d 
cube mud be S ; for then 04 — S^ !<!■=: the )d number ; mhich 
added to the fum of the two former numbers, we have the fum of 
all the tiuce^ m 4- 41"" — «"*■ To make iki« ii,{qixiite, tup- 
mfe it =5 II +«]' ^ ut -+.ijB + n'v hence 11=^3; which 
fubftituted in the above valuei of the numbers, they become 
,'_^ ^ i?U ^ and j( ; or rather tlieic ate proportional to the 



condition, let 42 be the Turn or the numbers, and die numbor: 
themfclvcs ■ ' ° - ;'. -?^-Ii», and ifii' ; the fijio of thefe ii 



No, 14- Qy ESrioHS AHEWEJteD. Ij^ 

^» VI. Tie Sid quifiim anfa^ered hy Mr. Ed. Moore. 

Fve here agreed, in time of need, 

At once to make two friends; 
If ga.uger'3ea.s'd, and malflcc's pleas'd, 
I'll- look for no amends. 
The (ide of the biggeft cifkrn fii'9599Ji48ij inches- 

The fide of the leffcr iv'9999ii48ij inch«. 

The triggeft ii6's793 bulhels. Lcfler 3'7i87 buJhels. 

J. Phikmaib. 
WhTth may be founJ thus : Let 43 = difference of the 
fides, be = i/, and the fide of the greater = a, the fide ar 
the Jelfer Ihall Be = a — i/, and the furo of their cubes = 
i,aaa — ida'^-^id*a — d^ =ii9'998 bufh. x»rjo"4». the 
fulid inches in a WincheOer bufiiel =: 158046*0119 inches, and 
tho vulue of A will be found^=4] proxime; confequendy 

lIJO-4 

3'7io bulhels, but their fum = ir»"998 required; 
' ■' " uW.Whii-worth, T. Coach. " "'*" 
rff, Join Smith of 

^^ inn.lV.BsrilFe, 7. 

Jon, J. Si. .. 
and W, Crahb, anfwered this quel 



A. Naughiej, W. Whii-worth, T. t 

ipe, la. lV4di, John Smith of H 

irV J. Caimins, IV. Bsriffe, J. Piarc^, J. Sfmrnonds. C. 

Hon, J. Stoctp^ W. JachUng. 71 Comit, IV. Rmkejley^ 



, John Smith of Hoppesford in Warwick- 



ha?c ^Sz — 1., — , ind — for the jnumb. reqiurcd. 

And theft anfwer all ibe conditions ; far their fum is — ^ — — = 

— ^42; and th£ cube of ihit Turn diininiihed by the ihiee Hum- 

'33 

beet themiilvts Icive , '■ — , and ; which 

13Ii*3J >3J"IJ7 iJS>*37 

are three cube number*, whole roots are (-erpciaivcly — , — ^ 
'33 ~ 

• VI. QjJ E S T I H II filvfi. 

This queflion may lie othcrwire more fimply folvcd thuf : Let t 
^imotc theh^r Annof ilic CdcioF^cubci, iuid if = 11^ ibe tulf 
dilTcrence ; ibca will ibc iid» ihcmfelvcs l>c z + </ 4ud z^d; 
And the fum of ihdi cubes in:^ -^ 6iS^ z — 11 ^-^^S k iiio'4i 
budicl), or H + 1)801: ■= ^^591 -n. i.v^n-t,>, 

lers^rjnearlyj and confetpcnti^j tlictici^ift-iMi^v*. 



b|^ 
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Ladies' Di4firE5. ISeigiton'] 1717. 

rSf Prixf §uefiio>t a^fwtrfd hy Mr. T. Wripht, ^. fl. 0/" 
Hart-Hall, Osgii. and luba -wan the prize of la diaries. 

ril tell exaift how Jove's four moons appear. 

On oftober the feveoih, at ten this year. J7i(. 

As for the firft but little cm be fald, 
For he's at midnight reft withis the ftade. 
The third, will from his mailer nigh be run 
Its greateft diftance towards the fetiing fun. 
tikewife the fecond, will on the feme fide be, y 

Toward the third, from Jove two parts in three, > 
The fourth is neareft, in the eaft you'll fee.* \ 

To this difiicult queftion I received but another true an- 
fwep, viz. by Mr. Renie/ley, of Hodroyd, by Wakefield, ia 
Com. ""borac. This part of aftronomy is what but very fcw 
have the hacpinefs of feeing; it reouiring a telefeope of * 
conf .arable length to reach the iatellites of Jupiter. 

Mr, RonkefleyV enpwer. \ 



's eafl the fourth you'll fee, 
on the weft will be. 



An 



- 

• Prize Qjjestion onfvcni. 

Il ii evident ihac tlic difference between the geottntric place of 

Jupiter and the place of each of his ralcUitei, for the given time, 

wil] give their diftaiitei from him in figni, deg[«s, 4c. which may , 

be turned into femidUmeteri of Jupiter. To do aU which is fully , 

' taught in moil books of ilbtinomical tables. Thcfc cilcuUtionj 

* made for the ptopofed time will give the diflaQces in fcniidiamelers 

' and tenths of Jupilenhus; vii, ill fiiellite = o-B W, (he >d fat. 

■ —T^W. the jdfal.^: tj-n W. and the 41I1 fit.z: i-i E. Which. 

being drawn from aftalt of equal paiti will appear tbui 



% 



i- \y 



e id3[Ud '.o >.V.e tijlwialion jivi 






accouTit of EcUpfes to he publijhed. 



_.. _._. , I defign'd to have given an account of fome 

more of the vifiblc eclipfes of the fun, as I did in my laft, 
having ihem already calculated; but 6Dding mine to agree 
fo near to Dr. Halley's, both of that great one part iid april. 
171J, and that yet to came in 1714, whofe calculations I 



take to be grounded on the bed hypothecs yet difcove 
improved by the moft accurate otifervations. I defign to 
pubUfh in a (heet, engraved and printed, all the TiGble e- 



clipfes of the fun that will happen before the year 1763, with 
their beginnings, middle, and endings, with exaft types (hew- . 
ing the pans and digits edipfed, their durations, and moon's , 
Istitude at the beginning, middle, and end of each, exafll; 
calculated by AjtrQnsmla Carolina, for the meridian of Co- 
ventry, near the middle of England; of which timely notice 
will be given in the public papers. And here I am glad of 
an opporiunity of doing juflice to my induftrioua and indefa- 
tigaole countryman VlT.Jahn ChaUeck, late of Caftle Brom- 
wich, in Warwicklhire, by letting the world know I have all 
along compared mine with his calculations (done from IVhig'a 
Scifniia Stellarara) in manufcript now in my hands, whofe 
ability in thefe fciences, the two excellent almanacs he pub- 
lilhed in 1708 and 1710 manifeft. Whoever cooCders (he 
care and pains that attend fiich calculations, will readily 
excufe fomc fmal! errors that pofHbly may efcape % fuch Ihall 
on notice be eorreifled in the enfuing diaries. 

Here follow fome obfervation of the moon's eclipfe palt 
oflober 171J, and fome of the immcriions and emerfions of 

inpiier's faceJIites, whole ufes in finding longitude have long 
een approved, and others made of this kind will be grate- 
fully received by the author from fuch as are fo muchinenis 
to this noble fcience as to communicate them. 

The moon's eclipfe 31ft oflober, 1715, in the morning, I 
obferved at Newnham, in Warwickihire, lat. ji" 1%' , long. 
5 minutes in time after London, by a large quadrant antl 
retftified pendulumj at the middle of this echpfe a ttne drawn 
by the two extremities of the horns of the enlightened part 
of the moon, made an angle with the horizon towards the 
fouth of 54 degrees, in which line j degrees diftant above 
was Jupiter, and perpendicular over the moon ti degrees 
diftant the Pleiades, her altitude being then 57* i6' the nour 
4h. ijm. at 4h. 4jm. 6 digits edipfed; ami moon's horns 
perpendicular at j h. 1 m. and dig. j4 ; ij minutes before 
^e end the » horns made a north angle with the huTitcwi ftC 
^h the eclipfe ended in the mooa'a \\iu^ ^Kvt\v\<:'iSi"l ^- 



Ma Ladiis' Di ARiE!. IBelgiton."] mi'. 

poiite to i!ie rirer Palus Msotis, at the altitude of 16° 30', 
and tbc hour 5 and 34 minutes. 

At Crew, in Cheihire, it was obferved, as weD as the 
foggy air would permit, as follows. 

Cn:vj Newi&' 
h. m. h. m. 
The beginning or p ecu mbra — — a 36 4 io 
Altna immerged at — ■ — — ' i li 

Belbieus immerged at — — — j ijJ 
North part of Mkoos immerged — — 3 }}{ 
South part of Miotia imraerced — — 3 4' 
The middle about S digits edipfed — 4 IS 

Palus MioU! emerged at — — 4 30 

The end at ~ — — — 5 iflt J !4 
The whole duration — — — » 48^ a 44 

By the fame perfon, and at the fame place, was the emer- 
fions and immerfions of Jupiter's fatelUtes oblerred, as oft as 
the air would permit that feafon. 
d. h. 



% I Sat.im.ftp. a6 8 S9 iJ 
» Sat. im. oa. 8 8 jj jo 
jSat. em. nav. i3 [6 i ao 
3 Sat. em. dec. a; 7 ii 4J 



I mi 



San. emer. dec. 29 5 4 10 

Em. dec. 119 6 8 jO 

Sat. cm. mar. 9 7 3J i» 

Sat, em. mar. 14 8 ji is 

Apparent time. 

By fev^ral obfervations, the times precede thofe of the 

ealculations by the tables, by about 7 or 3 minutes. The 

regularity of which errors proves the obfervations the moie 

accurate. 

This year lall paft has produced fcv^ral uncommon ap- 
pearances in the air, as that uitaccaui table phenomenon 
on the (th March, 1716, the halo's oft' I'ecn, and heaTeoly 
bodies vidble at noon, and according vi this Terie drew 
eyes upwards. 

Os homini fublime dedit; caslamque tueri 
JuiHt, Se eredtos ad lidera tollere vukus. Ovid^ 



The ecUpfes of this year 1717. 



There will happen in this year, 1717, four cclipfes, two | 
of each luminary: The firft is one of the moon, on the 16th 
day of march, when die earth will ioterpofe between the fua 
and moon, and hinder the fun's enlightoing her, on her up- 
per (or nonh) part above one half of her diameter appear- 
--^dark. The calculation I have deduced Iroiiii the Caroline 

The 



Ko. 14. 



EC L 



The mean oppoGlion march 15th day, 1717 — 
Interval of the mean and middle g fiibiraift — 
The middle or equal time of the oppofition — 
At which time the fun's place is m Aries — d, 
And the moon in Libra — ■ — ■ — 

Difference from the oppafition want — — 
HourJy motion of %' i8", of D 33" '■♦" differ. 
As 30' 4*" to diS. 1' S" :; fio to the interval add 
The middle time of the true 8 li" d^y — 

At whieh time is in V — — fig. o 

And the moon in Libra — — — fig. 6 
The a fubtraft by B 's place — — Cg. 6 
Remains the argument of latitude — — 
P 's lat. 39' 6" nor. afcending reduflion fubt, — 
Hofirly motion of P S3' 55*, of »' ig" diff. 
As 3 1' a7"torcd,i'4t":; 60' toiheti. ofrif. fub. 
The equal time of the true ecliptic 8 — — 
Equation of time add — — — • — 
The apparent time of the true 8 at London 
The 0's horizontal parallax 13", B 's j6' j6' funj 
SubiraA ij' j6' femid. rems femid. 0's ftiad. 
To which add femid. ]) is' J4" the fum is — 
Latitude of the B fobtradt — — — 
Remains the parts deficient — — — 
As ij' 14" to 6 digits :r 17' 33" to the digits eel. 
Redudl. or interval of greateft obfcuration add 
To the appar. times gives the greate/i obfcur. at 
As 31' 17" 10 60' :: min. of incidence 41' to7 
half duration* — — ■ — — j 



ao sa 19 

6 4 4J 
14 4J 46 



14 47 S8 


6 >B 55 


6 lE 46 


13 43 I 


7 »4 IJ 


I 41 


31 a7 



14 J4 47 
S7 " 
41 15 
si 39 
39 6 
17 JJ 
6 so a 



1 »8 IJ 



IS obferved as follon 



Placet 


Obfcrveti 


B,gi™. 


End 


Digit.; 
«Iip.| 


Lima In Peru 
CamLridge, New "J 

England i 
Tift maod ofl 

Virgin Gorda j" 
SlCi)rmainSoLlh7 

Ameilca J 

gSLrrr 








D. Peter Poalta 
Mr. Roliie 
Capt. Chondtcc 
F. Bon. Suaiez 
Mr. Cafiini 
Mr. de la H[re 


8 4 B 

S. about 

.3 H " 


11 '9 Si 

1 1 41 30 
li 30 

11 41 4° 
.« J8 .1 
IS iB to 



• n^ 







Labirs" Diaries. {^Beighhn} 

Hence the eclipfe march, 16°, 1717. 
'Tlie beginning 41 min, 48 feconds part I. in the niormn 
The middle r min. pall HI. in the morhing. 
The end 19 min. 14 feconds after IV. in tlie morning. 



A type of the moon', icUpfi 
the idlh of marci, at j 
in lie morning. 



Semidia.of/liad.£^4i 15 
Initial lat. of B e G 41 i7 
Medial — E M 19 6 
Final lat. B — e I a si 
Semidiam.ofE RS ij 14 
Ctheliatbe6^n,.'tfaimidd. 
/at end, eEe the ecliptic. 



The fecond is of the fun, jjH of march, at 19 minutes paft 
4 in the evening; but allbougii the moon be but 70° 46' from 
the fouth node, and near 4" within the ecjipling bounds, yet 
her lat, being tlien 4" louih, and the fun's dechnation about 
8" i' north, hinders the moon's (bade falling near us, and 
therefore called invlfible to any of the northern parts. 

The third is of the moon on mondaythe 9' of fepiember, 
at 6 in the evening, when 7 digit? 16 minutts of the moon's 
diameter will be darkened on her lower or fouth part of her 
diilf. So much as room will permit of the calculation fol- 
lows. 



Sept.9'',i?i7-Eve.h. m. s. 
The corr. eclip. g 6 13 10 
Appar. time Lond. 6 4 40 
Beginningaftern.lv 46 58 
Mid.velmax.obf.VI 11 j 
End — — VII 3S 8 
Whole duration !I 4S 10 
Digits ecllpfed 7 li 40 
Moon'slat.aibeg.£Zi4o 15 
At end, a]fo> pp ., ,_ 
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at the end, EE is the ecliptic, EMB the moon's way, and 
FH is the horizontal line in the eclipfe.* 

The fourth is an eclipfe of the fun on monday the %$d af 
feptember, at 9 minutes pad 7 in the evening; but the moon's 
lat. being i® 17' north, and the fun's dec!. 4** 40' foutb, the 
fhade would not fall near us^ the* the fun was not fet. 

Paradoxes to be anfwer^d next year. 

1. There's a certain village in the fouth of Great Britain, 
to whofe inhabitants the body of the fun is lefs vifible about 
the winter folftice, than to thofe who refide upon the ifland 
of Iceland. 

^. There's a certain place of the earth, of a confiderable 
northern latitude, where, tho' the days and nights (fevea 
when fhorteft) do confift of feveral hours ; yet in that place 
it is mid-day or noon* every quarter of an hour, 

3. There arc divers places on the globe of the earth, 
where the fun and moon, yea, and all the planets, do actually 
rife and fet according to their various motions ; but never 
any of the fixed flars.^ ^ ^ ^ 

4. There is a certain city in the fouthern part of China, 
whofe inhabitants (both male and female) do obferve almoft 
the fame pofture and gait in walking as we Europeans; and 
yet they r!:equently appear to ftrangers,,as if they walked 
on their heads. 

Twenty-four of thofe amazing paradoxes in Gordon's CeO" 
graphy have been inferted in the ladies' diary; twenty of 
which are in it already, explain'd ; fo in time the whole 
forty-five will be folv'd. 



• The eclipfe of Sept. 9 P. M. was obfervcd thui. 



Places 


Obfcrvcrs 


F,nd 


L'ondon — • 


Royal Society — 


7h. »7in. 


Paris 


M. Caffini 


7 34 50*. 


Paris 


M. dcla Hire — 


7 34l 15 


Paris 


M* Miraldi — 7 3S 30 


Norimburg 


M. Wurizclbaur 8 10 45 



On monday June loih this year, Dr. Hallcy difcovered a /mall 
tclcfcopical Comet ; whofe place at 1 1 o'clock that evening wai 
f 1 7^ IX* with 4" i;^' fouth latitude. 



r 



A Pkihfophieal Sb'JIi"". h A. Philomathes. 
A golden ball (hsll weigh two pounds in troy, 
Where from ih' tiiuator ten degrees does lie; 
Bui at London, a dlffVent weight Js found 
Of that fame bail : which difl^rence piay expound. 

Neiv ^lejlions. 

1. ^itjlioi jj, hy Mr. Tho. Dod. 
A fortunate merchant got riches good ftore. 
And had jewels fo many, you'd ne'er ddiie more : 
But the way to fecure ihem, he cover'd ihcm over 
With cloth for his buttons, fo none cou'd difcover 
The worth of his coat, he had on his back; 
Which aboveapiftoieyou'dha' fworn ne'er wou'd take: 
So by this means he carry 'd it fife ; and 'twas fold 
After fuch itn odd way as you never heard lolcL 
Some jewellers then that were ready to doai 
On the buttons, did join for to buy ihe rich coat ; 
And agreed in proportion geometrical 
Thus to pay for the coat by the buttons, which all 
Were no more than fixtcen ; and a penny was paid 
I'or the lirll button only : the lall, as they faid, 
To [his number of pence*, fir, you fee, did amount: 
So ihey alk'd me to try with my pen, and to count 
What the fumwas in pounds, (hillings, pence, which it coft; 
But by tri-ino, I found myfeJf prefcniiy loft: 
Fori wantea to know liow the ratio increas'd: 
Which, if you will (hew, I'll be very much pleas'd: 
Or, I'll thank you to tell me hut what the ceat coft, 
In a line to your ferrant, fir, hy the next poft. 
• 143+Spoi pence. 

IJ. ^ieJlioK s*, h Mr. Rob. Beales, «/Ij«n. 
If London from Norwieb be tpiies ninety-nine. 
And from thofe two cities two footmen dtfign. 
The firft to go three miles the firft day from London, 
"The fecoml. day five miles ; next fev'n, and Toon 
Towatds Norwich, from whence the feeond one muft 
The fame time go for London to meet with the firft; 
Whofe firft day's journey exafllj is fix'd 
To be of the days they'll meet on, the (ixth: 
His feeond day's journey docs alfo agree 
'So exceed the firft in miles jaft by three, 
:b div'sjaurncy in excefs muft he. 



\~ ijo excel 
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From this I would know, how you'll difcover 

The days they'll be going till they meet one anotlier: 

And Iiow many miles then each will have gone, 

Is what I requeft you'll be pleas'd to get done. 

m. ^ujlisn jj, Ij Xantippe, o/Helmpy, Yarijhirc. 

Once, as I walk'd flpon the banks of Rye, 
To fee the purling ftreams glide genily by. 
And hear the pretty birds to chirp and fing, 
Making the groves with melody to ring; 
J in ihe raeaos three beauteous cymphs did Jpy, 
Who tliere for pleafure cajne as weli as I; 
And unto me their Iteps they did diredt; 
Saluting me with moft benign refpeift: 
Saying, ' WeU met : we've bus'oefs to impart, 
' Which we cannot decide without your art. 
' Our grannum's dead, and left a legacy, 
' Which \s to be divided 'mongft us three. 
' In pounds it is two hundred twenty-nine, 

* And a good mark, it being fterling coin.' 
Then fpake the elded of the lovely three, 
' I'll tell you how it mud divided be; 

' Likewiie our names I unto you will teli ; 

' Me they call Moll, my fifters Anne and Nell; 

* As oft as I five, and five-ninths do take, 

' Four and three-fev'nths Anne takes, her part to miike; 

* As oft as Anne four and one-ninth does tell, 

' Three and two-tiiirds muft be Cook up by Nell. 

IV. ^ijlhn 16, hy Mr. W. Beriffe, of St. hei. 

Ingenious algebraift, I fain wou'd know 
An anfwer to this quedion here below. 

A friend of mine alk'd me the other day, 
A little fpoc of land for to furvey, 
That lay in form oi a tripezia. 
I foon comply'd with his requed, and found 
Three acres, wanting (isteeo poles, of ground ; 
The fides in chains here you may plainly fee ; 
The fird was four, the fecond jud twice three; 

a was the third; and for the fourth thus reckon'd. 



^1 



No parallel fides to you I muft declare, 
Nor angle right will be admitted here. 
Ye foos of art, I do requell yoa aU 



id ihe length olthe diagt 



algebr 
olthe 




t4& LADits* DiARi£8. l3eighton2 I7X7- 

But one word more, left you be overfeen ; 
It is die loDgeft which I here do mean. 

V. ^efiion S79 h J- Symmons. 

Dick Dibble is almoft out of his fenfeSy 

' And begs roe to be his amanuenfls 
To th' ladies, that in their next diary 
They'll pleafe to anfwer a gardener's quety : 
For orders lately from his mafter came, 
That puzzle poor Dibble : altho' the fame 
To many others wou'd plain enough fpeak : 
Dick fays, the moft on*t is mere heathen greek. 
A workman from him fbme dire&ions mim take. 
About fome dials that he is to make : ■ 
But he or the t'other can nothing efre<5l, 
Except the fiur ladies, in pity, direcfl. 
His mafler's firft words to Dibble confound; 
De^ees fifty-two, fifty minutes is found 
The latitude, in the midft of the around* 
There on the plane a ftreight itaff you nwft fix 
At right angles ; on whofe too, or apex, 
Fourlcore inches high, a fmall knob or ball. 
March the fecond, mark how the (hadow doth fall 
From the foot of die ftafiP, juft on a fouth fun. 
The nth of June the fame muft be done. 
When the fun is due well. Thefe lengths bebg got. 
Are half the diameters of the grais plot : 
Which is an ellipfis or oval to be. 
The area, in inches, divide into three ; 
Two- thirds of that fum the mafon muft take. 
For a ftone ftep that he is to make 
Of elliptical form, and Eve inches deep : 
Whofe length and breadth equidiftant muft keep 
From the verge o'th''other great one of grafs; 
On the ftep four lions cou chant of brafs. 
Supporting a cube : which ferves as a bafe 
-' To a dodecaedron ; and that bears a fphere. 
Thefe folid bodies this proportion muft bear 
Of fix, three, and one, exa^ly (or near) 
The area's third, thefe bodies muft have. 
Now ladies, Richard moft humbly does crave. 
What the fides of the cube and aodecaedron are ? 

' And what is the axis alfo of the fphere ? 



% '■ 
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VI. ^iejihn j8, iy /^« Ladj Mcr. Hcyfliot. 

Two Ions I have, comfort to me impart, 
And when in view, ihey do rejofce my heart. 
How old they be, is all I fain would know, 
SuppoiiDg true what here I [l:iie below. 
The age of one being fijuai 'd, if from 't you take 
The youngers age, t^e lefidue will make 
As this Cf'i)- then fquire the younger'* age. 
From which deduft the elder's, and I'll engigf. 
The refidue two hundred thirty-five you'll find. 
Their age to tell, pray Jadics, be fo kind. 
This 1 fotRot : if to fifteen fquard you add 
A hundred, their ages' produA may be ha<L 

The Prize %tej}hii, of lo diariii te tie an/axrer. 

Upon a horizontal plane there flood 
A handforae tetrahcoron, very good ; 
I Hk'd it well, and wull tiie fame I view'd, 
And found five iolid feet its craJIitude : 
Biilide it Aood a prifm ti'ianguUr, 
Whoft height and fide at bife both equal are; 
Its content rhiriy-fis ale gallons good. 
But being botiomlefs, vrhik fo iiltood. 
To put in liquor none there venture wou'd. 
At faft I fix'd the prifma very tighi 
Upon the tetrahedron that was oy't; 
This done, faid 1, fee by this piece of iltill. 
With aJe or beer, the veifel ye may fill. 

I allt the gaugers now, how much tliey think 
There'iin the csik, of ale or other drink* 
In anfwer to the query, pray unfold. 
How much at once the calk fo plac'd can hold: 
And alfo tell, how much th' elevation 
O'tir prifma i> above its former llation ; 
But to prevent millakes i'lti' gauging p!lrt, 
Kdow, that a pyramid well wrought by art 
' Triangular, the mouth clofe down did flop, 
k Whole point juft touch'd the tetrahedron's top. 
Ll've fafd enough, by which the artills know 
J'Ue anfwer of the query how to /bow. 
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Anjkvers to the Paradoxes propofed laji year. 

Pmrn l^yrR* A. Budgen fkp the yillage lies under a high 
' I. jyi moantain aear Jtewis^ in 3u£ex ; that ahout the 
irio^ folflice the fun is but a yery imall ipace of time yiiible 
' to the inhabitants. 

Par. %. Under the north pole. 

Par. %• Under the poles the pkoets by their motions ^t 
north or fouth declination, confequently rife and fet with 
rdatSbn to thofe two places: but the fisrdKars keeping an 
exa& diftance from the pole, may be faid never to rife, or 
fety tho' their motion on tl^ poles of the ecliptic may be 
thought fbme imall objedion to this paradox. 

Par. 4. In China, (or any other place) where the inha- 
Ihitai^ts iland near the fea, llrangers looking in it muft fee 
vbem, as tho' their heads were downward by the refle<5tcd 
. vifion. 

jfn anfnuer to the philofophtcal quejlhn. 

Mr. John Wilkinfon fiiys, the proportion of gravity be- 
twixt the equator and poles, is as 500 to 50X, by the incom- 
parable Sir J(faac Nekton i and the increafe near as the 
iquare of ihe right fine of the latitude; and that the ball 
would weigh more at London than at xoi.deg, lat. by 13 
^ grains. 

This is, I prefume, occafioned from the earth's oblate 
figure^ and the diminution of the centifrugal force. 

« . 

Mr. Doidge^ Mr. IVhite, Mr. Bleathmany Mr. E. Weaver^ 
and Mr. R. nall^ anfwer^d the 2d and 3d paradoxes.* 

Mr. Whitwortb ad, 3d, and 4tb, Mr. Langlej ad, Mr. 
Mqfon sdy Mr. Budgen i& and 3d, Mr. Cii/iTzasLnd 4th. 
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'Solutions to the la/l y dirt's quefiions. 

I. ^eflhn S3 anfwered ly Mr. J. Pcircc* 

1% -^ . , . 

^14348007 = 3 the ratio. Let p be =: nrft t^rm ssf, 
/ = fecona term = 3, « = laft = 14348907, and z = flim of 
all the terms. Now z — « =: fum of all the antetedents ; 
z — /> = fum of all the confequents. Therefore p i s 11 
z — uxz-^p'y and by equality pz — pp 'zz sz — /»>- by 

tranfpofition, and divifion, z = ^-^^^-^o =:az5a336opetlce 

=: ^f68o/. 13 -^^ 4^* 

* II. ^ejiion 54 anfiMercd ly R. Hftfl. 

Their journey went to ^vx. days» 

Before they met each other; 
The Londoner he went fo faft. 

Three miles out-ftrid the other. 51 and 4?. 

ni. ^efiiet$ 



- • II. Question S4 fiived. 

Putting X for the number of days they travelled , or the number 
of terms in each ferief, of which the two common difTerencet 
are x and three ; the correfponding firft terms will be 3 and i. x^ 

tlie laft terms =j*-IHI +? =*f +' 

(.3. x—i +ij: = 3ix^ 3, 

the Aims of each pair of extremes = J * f "^ * 

l3iJf-^3, 

and the fum of each fcrics, or the miles each travelled = /f "^ ^ ' 

Then by talcing the fum of thefe two Aims, we havef jr^ 
+ ^x= pp;. and hence x := := the number of day^ and 

{• . 3 "~ T := the miles each travelled. 
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• in. ^lejl'ion ss iiifwirtJ hy Mr. J. SimmoM 

)i/. 11/. All- iill Is the (hare for Molly, 
ja 19 10 iiij I* *•>'" '*'" ""S*" to take, 
65 a o liH Makes the part for NcUy, 
"I — r; ~ If I've made no miftake. 

IV. ^ejihn jC tttifiuered iy ^''- J=- Pe'rce. 

Let 5£" = 4=h AD = j = g, c 

CD = 6=f. .^fl =5=y^ - 

CD+BC=:iQ=ie, /ID +JB = 

CD — BC=ii-i],AD — AB= B 

The area 4 a. 3 r. n per. = 19 fq. cha. 
= 11. .^wrf diagonal BD=y. 

{1). y'.e:'.d:~ = DE~E8: 

and;':*:: i-. — ^DF—FB. 

i,^yy±±JlLDE,z^AU±Al 





= DF. 



(3l. 



' III. Qdist.on Si ftlvei. 

Dumbeis J J and 4^, or — and — are in proportioB aa 

jia ind 17P ; aod the amtibeit 4} and ]|, ot — and — ate to 

eichothera* 3T to ]j. Now, 179 ; jjo :: jj : " ^.P° t 
and hence ihe three (hacci mult be in ptopoiiion at the three Dunv- 

beri — — t 37, aid jj ; ot as n x )So, 37 x i7p, and 

ijU, andpioj; 



s the numbers 




3) K i7»; ihat is, ; 
whafe rum it )i4So. 

Whence, bf proportion, we Ihall have 11 ^i^Si 
! pi/. Hi. 4i4JJ. = Moir. ' 
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(3). yi£l2lr2l=^£fil=4^=,:5: 

(4). Thefe two lafl; X by i^, and added togedier giie 
the area. 

(5). Then by extraftiflg the fquare root 0f the denonlw 
and multiplying a by 4, you'll have 

^4^*^* — >* — %dcy^ — ^* tf» + 

V4^*J'* --y^-'%hiy* -^b^i^ zt 4a. 

(6). By fquaring both fides of the laft equation, and tranf^ 
ferring die rational terms to one fide, you'll have (after 
making 4^* — %cd=ik, — i/^/^^ = — •/; 4^*-^ai5/=2«, 



Let x6 /x* + / + » — ^, and — ky* — «rjr«' =3 — qy*, 

(7). By fquaring both fides of this laft (p and — > ^ nffhtly 
placed) you'll have ^imy^ + 4/j'* + 4»y^ — Alnty^ 
^Akny"^ —Afny'^'^i'ky^ ^ Ay^ + 4/» — >* + 4»^ 

(8). But 4 y' = Ay^ is deftroyed ; alfoby fuppofition «r+i 
rsflr. Therefore — 4«f jr*^ ^j^J^yS — — 44'jr*, which will be 
deAroyed. Laflly, by tranfpofing the known quantitida to 
one fide, and the unknown to the other, you'll have 4.2 my a 
•+• 4/>* + 4»y^ — 4PJF* — ^»j>* 4- %pqy* *^Alniy^ 
^r^Akny* ^ P* — 4/». 

Let 4^w.+ 4/H-4»— 4>'— 7^=^!^'"; apfl'— 4/>w-- 4'* 
ss./, and ^* — 4 /« == /• Then rjf* + /jr» = ^ 

From whence wiU arife «hi$ theorem. 



jf sa V V -^ 4 ^ ~ = 7*^S4 chains, the loDger 

d^ r r r %r • ** 

diagonal ; the other is 7*554 chains,^ 

• IV. Quiiti OK s^. 

Conftniaioas and other ftlvliiiiiM dL <!k&<(jMtldi3^«te^ \%^w»^ 
In Simp/oM's Algshn, and bis Scka Ei!eic\&%. 
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LABiEs'DiikiEs. IBfJsilonJ J7i«, 



Suo's longitude 11" 5^' 34' K. Declin.»''48' ig'S. 

The fun's meridian altitude, jt" 11' 3»'. 

Length of ihe (hade, ii;'oj6 inches ; which doubled, 

give* the coujugate diameter of the oval 1 14*111 inches. 

June II. Sun's longitude — — — ib tf" jj' 41" 
Declination nortli — — — — ij X9 4S 
Sun's altitude eaft or weft — — — 30 I iC 
Leneih of the ihadow — ij8'4 inches 
Doubled the tranfverfe diuneier 176'! 
The area of the oval — — ioji6'oiij 
4 Taken for the 3 folid bodies — 1697**0051 
yFortheflep — — — 3^944'otoi 
Tranfverfe diam. of ftep — — 116*716 
The conjugate diam. of the ftcp 74*018 
The hde of the cube — — af675 
Sideof the dodecaedron — — 8*716 

Diameter of ilie globe — — W7S9 

VI. ^itjiion 



F ■ V. QjJEJT.OW ST filvi. 

The method of Iblviog thit queflloa ia thui : 

Bj adroDOmical tables find ihe Tun'! place or loo^tude la the 
two given limes ; and ihi obliquity of ihe ecliptic or the greateft 
declinaiion for the ftme : then, by fphcrict, il will be, ai radius 
; Gne Utag : : fine obliq. ; Gnc of the preleal dcctinatioot. In 
tlic firft cale, the declin. taken fiem the colat. Icavei the mcridi- 
an altitude; and in the othtt, welhallhave, by fpherict, as t 
lat. : f . ubiii]. : : radiut : *. altitude. Thcfe altitudet beinff thui 
eompuied, we (hill ruppofe to be ]4< 11' 31" and jo" r itf 
U in 'he original foluliou above. 

Then, by plain irianglei, u 1 (rad.) : 80 (length of ftaff) : t ! 
cotang. att. : Ungth of the fliade; cunli»]ucntly i«o x ■'4«iitf4 1 
(cotang. J*" 11" 31") = j}4-o34i7a incliei = the tonjugaic ( 
diameter, and iflo x i-jjojiBo (cotanff. 3q' 1' i«*] 
>Tl!'B;i4a =; the tranrvetlc diameter ; and hence the area of' 
green it 17089148 x 13403417s x ■7813)1 &c. =: JoBsrjB. 
i'hcD t of thii being a number eiprdHng [he fum of the eontenti 
Of the three folidi, which are in pcopoction to one another at i, j, 

d t, whole Turn It 10 ; we dull have, ai 10 : - ' 

i«9fi-Iig ^ the content of l>efpheie ^ 

I0Bp'5S3 ^ (he conlcnl of tl>c dodecacdroa > ; ani 
riC := llic coittent uf the cube J 



I fee a fault, but can't devift. 
Not for my life, in whom it lies: 
IVhetirr in the amhor, or the primer, 
Or elfe In me, the fault's ameoder, 
Ifi am right, the eldeli fon 
Hid twenty-one yeirs over-gone; 
The other fixteen years I fee; 
But ihis does not with you agree. 



No. ij. Qj? estionsAnswered. i 

l^k * VI. ^ttfihn s.% a'lfwered hy Mofes Bleathmaa. 

I ^'ifwer la the Prize ^ujlhn. 

Mr. CW. Mapin, JJlr.Ths.Cary, (who won the prize) 

Mrs. Mary JVei/in, Mr. Join Cary, M.r. Pettr IVarJ, yit. 

Peirct, Mr. iVU'Worlh, Mr. Carriiigitn, Mr. /. White, Mr. 

BUathman 

I wenfu.y'ioijg-iifi =11-5711 =; the fide of the cube, 

/_ H)89-SiS _ „ e-rn9 = iheMcofthedodccicdron, 

\/ — ; ~-=. i4tfl7I = ihe diameter ot the fphcre. 

j^gUD, for the diametert of the laaer ell ! pre, or Hone Qcp, whofe 
I folidity i( \ of ihe »ce» of ibe Ooiet one, and ihc di/ierence of ii> 

I diameteri — (ii«'B!ii4a — Ij40j4ia =) 4J-Sj83 j let i = 
I talfihc fum of ill diiinciers, then the dumetets will he jr ± 

' II 4»9iJ f= J; and llicir produd i* — 1C4191S' 

I ,ipec<iu<fl.l ;si?«-89i4a M ij4'a34l8 x t " f = 8fi40'3o4i 

I hence ( := ^ii-4i!ii[' + 9a 40- 304 ^ !)i'J!)i4, and ffJ'iiJ'4 

Id:: ai'4i9i ^ 116810} and rjsiSiJ — lUe diamelcti Ol' the 
inaetcmpfe. 

\ • VI. Qu = s T I e N jB f.,UiS, 

t aor! J foe the Iwo ages, ire have, per qneftion, 1' — 
and J^ — X ■=. ijj (umii iing the jrl condit' 

- I := — 180390; io which e'^'J*'^'*'* (:=.i.i> "^^^ 




■J 



I56 L A D I E s* D I A s. I E s. [^Bcfghton'] I7ZS.. 

Bleathman, Mr. Wilkinforiy Mr. Edmund Weaver ^ Mr. /J. 
/fi?//, Mr. J^^ Smith, anfwered this queitioa as below. 

Inches. 
The fide of each triangle of the tetrahed Af^sz 
The perpendicular altitude — < — 34*172^3134 

The fade and altitude of the prifm — — 28*6209 
Confequently the fide of the ba£e of that > g,^ 
Part of the tetra. which is within the prifm. 3 *^ 

Its perpendicular altitude — — — 23*3688 
Its content in ale-gallons — — "^ T" 9'79793 
The perpendicular altitude of the pyramid 5*25204 
Its content in ale-gallons — — — — 2*20203 
The content of the two pyramids — — 1^*99999 
Contentofthepri{mwhenplacedaccording> '^m^qoqq 
to the import of the quefHon in ale-gall. 3 ^^ 
The- elevation of the prifin — — — 10*8039 

Eclipfet 



• P A I 2 £ Q^u E s T I o N JolveL 

Since the two ends of the prifin are filled up by two pyramids 
whofc vcrtcxcs meet within it, the height of the two together is juft 

cqa^l to the alt. of the prifm ; and fincc a pyramid is = f of a 

prifm of the fame alt. and bafe, it is evident that y of the priiin 
will be filled with li^or, that is, it will contain z4 gallons : which 
is one part of the demand. The other is to find the additional e- 
levation of the prifm, which, being evidently := the difference 
between the altitude of the tctracdron and of the part of it which 
is lee into the prifm, will be found thus. * 

3 

By the Schol. page 403 Menfuration, ixy'd x S*/% =4 

3 , 

II v'3oV* = 4i'853 inches =: the fide of the whole tctraedron ; 

3 
and by page 8x and 145, we fliall have v^ 2£_xj«:8ajc_4 _ 

V3 

^ /188 
6 v -7-' == i8'6zopx = the fide of the piifm =1 the fide of the 

tctracdron which is within the prifm. And it is the difference of 

the altitudes of thcfe two which is required. Now, from the 

dcmonftration page 403 Menfuration, it appears that the ficie of a 

■ —rf'dron is to its altitude, as i to v^-| ; and fince the difference 

'", 41*85300 and xS'tfaopx the fides cf the two tetraedrons is 

, we (hall have T3'X3xo8 t>^\ = 2©-8o3P4 = the additio- 

MO required. 
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Eclipfi of the moon^ 1718. 

'^CdllMSTaar will theeardi'slhadow quite hide the body 
of ibe moon iVom our light, which will be on friday ihe ijjth 
ofaugull, at 8 lit night, being a total eclipfe of the moon. 
The calculation Ihave lately ftiiide, and compared with my 
former, from .■lflr--'r, .mia Cur. 

The mcaa'g'augtrt.rhd £5)^, evening — — 8 i t ■ 
Thcnicali auoffltily of tije edwh — — i 

on'/ — — -' \ — — 

Longitudioftlftftn -i- \ — _ — 
Of^l -. — — T ^ — — 

iSiiFcvcnce from the oppontiftri Waht — 
Hourly nioiiun of © t' a*", of 5 jtf 7" difier. 
a;' 3i"co j' 17":: 60 taft\eiptetval, add — 
Tin nliddla or equal time — — 

To whifc^ lime the fun's placS is — ■ — 

Difftrcnce froimhc-appofiuon paft — 

HoMrly motion of »' ifi", fff'U zc/ 8" differ. — 17 ft 
Aa 17 4t,io j8" parts : : 60 to-interval fub. — i ij 
Equal lime of the true § auRuIt — — — 19 8 10 ^X 
Subtract 51. from B pUce reft* argutn. lad — 6 o so 3; 
Redufl. fiib. 11" j'sktitiidu.fouthdcfccnd. ■— — 4 %% 
From hciurly motion pfl> 19' 37" iiib- ho. mot.© — a aS 
Remains the hourly' rni^troh of Ii i© — — aj n 
17' 11" to red. T-." ■■ f-"v~. v.ri- ff rtd. add — — 53 
Correft time "! ■■ ■ - ■■jppolition — 8 11 i 

Seraidiajneier f .merer of i[ — j^ jo 

ITorizontal ]::. , , . j;' iam — — 53 is 

Seoiidiamci. C l^-'-'^- ^-i ■■-■u funnd. 0'sfiiad. — 37 16 
Semediamer K 14' 1^" .idil, fiira uf femidi. — — ji ^G 
Latitude j> ftihtiaft, rtniiiina parts deficient — — 47 14 
14' 1^:6 dig-. ".47' t4''part^de£c. todtg, — »o a o 
ImierralqE ecliptic 8 and^Ba.^ jobfour, add — — .54 
MJQutes of incidence anil half larriaiice .^-- — 51 3 J 
Tiie timetffJ)iilf duration — — — i jj jt 

Eqiiatiijn of timfe aiid -r- — — — it .iJ 
Apparent time ofjjreaicfl obfcuration • — — 7 J9 S 
Difference t>f meridiana fubiiatt — — — 60 

Apparent lime max. obfoiraiion at COTentry. — 7 j6 8 
Half continuancq in total darknefs — — 

-^ ^1.60. ! li, 4i.tohalfiiuriition in toml darbnefi' 

ile duration in tbiildarltnefa — ' ^ ' — v »fi ' 
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— 7 


S 






















— 8 






(1 End of the edipfc — 
47 Whole duralloQ 
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. This t-ype ihews up- 
on the figut'dlineof (he 

of the beginning, im- 
BicrGon, greaitll d»rk- 
nefs, emcrdon and end, 
by ihc place of the 
moon's center .on that 
UnCi . at -lier pKfiiige 
thrtHigfi tli« djrk Uit- 
dow- -of the earth ;- 
die pthcr lines of the 

lfit,,iexpiiiifi'd,fo liccdlefs h«o. The noon'e latitude <itl 
the Ijcginninf. is ]£ ftcoiids north defcending, and'41 tJic-cftd 
9' 38" fouch defecndingi* ' ' 

On the 5lh bf. march, at f aftcinoop, and 13th cf fepr 
temher, (it 9"Tiiorning, rooon's eciipe'd iniifibli;.' Otl tn^ 
i^ih of febniary, at midnigln, «nd i^ili ef augiift,_'ai x li} 
the owtning, iiin'a.erlijis'd iniitihle. 

Noie,_ ThE-;oth of Mgiflt the moon rlfes'jlcn tifl Mvi^ 



s aftct Ihc bcgimttngof'the ct^tpfe. . 



I*^d^ii 





• TbU ecTipfi Df Af^ 


, i)th iKgi ohjirt 


V ttM. ■ ' 


• llKfi- 




Efid. 


Lund c 11 


- % ..1, »: 

■.>,--R..u.tr(H| 
-f.M^fi/.wtla 4, 1; 

■J.Jclkc» 
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T^4' lAp-tlm. 
TO j*5 i.Tr.fano 



Paradoxes 'Yo he anfwei'ed next year. 

Par. 1. There's a certain country in SoJith AmerTc J, many 
oF whofe favige in hab'i cants are fuch unheard of cauibals, 
tliat they not onlyfeed upon hum'iin fiefh, but a!fo fome of 
them do adlujlly eat ■ them fiilvcs ; and yet they commonly 
furvive (hat llrange repaft. 

Par. 1. There's a certain European city, whofe buildings 
being geneiallv of firm ftone; are {for tlie mofl piri) ol a 
prodigious hdght, and exceeding ftrong: yet it is nioli cer- 
tain, that tlie walls of thofe buildings are not parallel to one 
another, nor perpendicular to the plain on which tliey are 
built. 

Par. 3. TJiere ?re (WO diftina places nn the continent of 
P.'jrope, fa fittiawd in rel'peft to one anoilier, that cho' the 
firft lies eaft from the id, yn the id is not wert from the Grft. 

Par, 4. There's a remarkable place on the grotw o( ihe 
earth, of a very Dure and whohoma air to breathe io/yet of 
fuch a Ifrange ana ^e^abk qtiality^ that it's jbfoluMy ira- 
pofGble Ftw two of the lotireft friends that uver breathed, to 
le \p ihu fatn.- In mutual love and fnendlhip for tiie 
if twomiaoiesoftinie. 
delign next jejf fome new paradoxes, wliich I doubt 
"■ lahti will cuaipofc for this plauc. 



Ie"of 
defij 
myt 
llile. 



f»i this year, 


frairt the i8lh of January to itie j til of Fcbniary, 


ttcw llile, aGSiwf «■« otiferved al S.rih 


ijMi.Cbrijf. Kirt, ihol: 


At.ounlgh ■ 


I.OI<;,';(,.<Il- 


l-aiiludc: 


Prom tliele olifetrati- 
ons ittis found ihit the 
comet's deftendrns node 


Jan. .S 


^X' a«' 3S 


US" ifl'Nb. 




.« ittS 


4S 41 


'vai !n aboui 1 1^ dcgices 




s wsj 


■iV 41 
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»J9. h ^ir- Doitige, of Pcri/matk 



Apol 
Of Jul 



I 



.'DC ev'ninff, ; 
I toel a cUmid beautiful and Uic: 
Her matchiefs charms did fix my rovbgbcarfS 
Which, [ill that raoiucnt, fcorti'd love's proudeT 
Unto this fur I did myJ elf add re Is, 
With aliiheloveihut loveisciDcxprels. 
Then flreieht unto hei father s houfe we.w«Dt;J 
And in love's ilories all the time we fpent. • 

A curious uanitn joined tberet)llt9t 
And all thst lovely was, i'lh' fame there gr^wi 
The lilver ftreaim, and pieafant walks fo ni' 
Hide it appear like to a paradile. 

Amidii the earden Die a knot would place,. 
The better ftilljicr garden for (o glue. 
The content of it (houtd exail agree, 
Xo beiafeetoneilundredJiwy-ihree: 
* lolygon'siheturttii but itmuft hsar, 
jml itn equnl fideB, .and regular. - 

Thtn lir, f»id Ihe, pray try your (kill U . _ 
The iide's irac length, to form (he knot dejjgl 
And to reward the pains you take foe ni 
I freely then your wedded wiie will be. , 

Thefe words witli joy i:o (M'& rpv iSreiif, tJiafl 
Thmight'that each momsnt \v'i)S etefnlty. 
Until that I the fiiie's true length had found, ] 
And then in pleafure evermore^ abound. 
But ah I with pains Fve try'd all ways aB(»ut3| 
,And ail in sain ; J canrot find it oui. ^ 

AiTift, fair ladies, one with grief oppre.^ 
And fend an afifwer te this one requcft. * 

n. ^ef.hn 60, hj Mr. Tho. Cary, 0/ i-T«| 

Within my garden Tve a pond thatV roui 
Whofe furface equal to joiSt fquare fret is 
In th' niidlt of which, a pole ftands juft "prig 
Above the plain, one hundred feet in height! , 
This pole being broke into two pans. 
Come, tell this query bow, ^emtnofans. 
The broken piece fell iuft ai the pot,i'?'\iUT,'«.a 



ni. ^eflian 6r, by VT/r. Peter Ward. 

You ihA delight io figures, try your (kill, 
A magic fquare with numbers for ro fill. 
One \a a hundred numbers there mult be ; 
Which to the numbers of ihe fguares agree : 
But farther ftill you mull: tiiem fo contrive. 
Twenty-two ways to make five hundred and fiue» ^ 
Notftfofquareaaiikeinnuiflbers muft be; 
But teti in length, and len itt breaUIfti ;l«'s fte, 

IV. ^<rjlh-n fii, ly Mr. Wm. Whitworth, of Northampton 

lotrenioiis foos of art, I new requeft, 
,Tii« you my artificer will afflift. 
Alfo be pleas'd [o let me iinderftand, 
How. to eifefl my purpoli; now in hani 

A cifteru made of lead that's half inch thick. 
In oblong prifm form ; bu t honelt Dick 
With me agreement made the lergih to be 
In ratio to the breadth, as five to three ; 
And muft hold fifty hufhets ex.tflJy. 

But this is what I moll of all defircj 
To have it, that the Icaii lead will require; 
That is, what will the Icift of farface have, 

what from you, I with fubmiflion crave. 

!£> iis length and d>;pth to me expound, 

id what 'twill cull at th rec half pence a pound, 

I 6j, iy Mr. Lewis Evan,_/r5m Cdrmarthenjlh 

Ten partneis boughf the hay next year to grow 
Upon the meadow field defcrih'd below. 
The price is forty pounds. The mead 
Jul! fixty acres, or fix liujidrcd chams. 
A pays a fum to be found out, and B 
Does pay five .(h ill in es rtiore than .■/; fo C 
Five ftiillings more than B ; the fame excefs 
Continues .to the end ; nor more, nor tefs. 



I , -1 tia 



Three ffdes it h;is, whereof thb' bkfe is fifty, 
O'th' two (lope lities, the lungell m'eafures rorr 






j'd out'by 'tfdf. Tor 
rfji'nt, aootber way w'lU -*- 




I,AniEs' Diaries. IBci^A/oiiJ ijiR. 
At the acuieft angle, ihey've indeed 
Amongfl ihemfelves moff willingly agieed, - 
jTs fhare Ihall be, the reft in order on, 
B, C. D E, fo fortli, till all is done ; 
Thole perpendicular lengths, which from die bafc, 
Ereftea at tight angles, (liaJl thofe (hares 
Diride afunder : and how many chains 
O'th'bafe each (hare takes up; Wh ne'er the pains 
Shall take to (hew, himfelf may well aflure, 
lie Ihall thereby their heuiieit thinks procure. 

VI. %iej}hti 64, h ^r. Rob. Bcalcs. 

A yaung man had left him by his old grannum 
Two hundred pounds i but noiliing per annum. 
'Twas cot to be paid him till nine years three quarters. 
Which rexed him lire, and put hiin to tortures; 
'Caufc being ju.1 marry'd, he wanted the pelf. 
Which made him bethink what to do with himfetf. 

So he went to a mifer, whofe riches were great. 
And did the whole (tory umo him relate; 
Who faid, if his ftory in truth could be found. 
He'd venture to give nim one hundred pound 
Then down on the nail ; which made him look brave. 
And telf the old lurch, the full fam he ftioulil have, 
Ab above, at the time ; fo fecur'ty was made, 
' And an hundred pounds he hid got for to triide. 

Now whai compound int'reft did the mifer demand. 
Per cent, per annum for the money in hand? 



.ThPrhc. 



, 10 diaries to th anfwirer. 



Ladies, as you fet ir 
Pray do i\\r fame for a 
Ana for your pains 



t yo. 



o wheel? if there be infciibed 
A polygoD that's equal fided; 
The ieis five fides, the other feven ; 
Of which the areas they are given 
In proportion or analogy, 
Exadly as thinee nio three. 

But thcfe 10 find, depends upon "j) 
The juft length of a pendulum j 

That vibrates fixty times and one J 



No. 16, 



T<j t 



u Cdes of ihe 



Oi* bafe, thirtc will by inference, 
Be found, ilie naits ot ev'ry figure, 
Firtt of the !«fs, and then the bigger : 
Aifo each wlieel's peiiphcry; 
Tor that direi^ls the ftnith and rae. 

And for thnt ladv's counefy. 
Who firft lends ilitic triie lengths to ni 
ril eiv« next year ten l.idies' diariw. 
As piiae for unrwering lliefe queries. 



1719- 

Anfivers to the Paradoxes propofed hi/i year. 



'Par. \ Drsilea fnys. If they dirn't eat (iheir meat) them- 

i..l\- felvc^-.who - <• ■ • •■ , 

to fullain their fife ? 



1 cat furtbcin. i(i.lui.b maimer w 



Par. 1. All walla are endeavQiir'J to Tie built perpendi- 
cular to the tangent (and poiB! 10 ilx; csntfitj af the earth, 
where they, ifcontinued, would nkei in a piiint. and confe- 
([nently are not parallels, anil but in one i^oint unly can a. 
perpendicular be raifed on a horlzoot;^ plain : rid. jtivpat. 
i7ij,aBfwei'd in the diary for 1716, •j.aAEudiil. fib. 11 pr. ij, 

» on the ^obe that difler in, or 



Par. 4> This parados by foiBe anfwer'd tbusf 'Tis im- 
pofliblrfortwopi-rfofisto be in one and the fdf-lame ihdi- 
viduai place together. 




j^S Lad IE s' Diaries. iBeJg/jtou'] 171^ . 

*-VI. ne 6Ath quejiion refohed by A. Phibmathes, T. 
Dodd, Lewis Evan, W. Ciabb, J. Smith, W. li^iwney, 
W. Arniltrong, W. Loughtan, J. Jennings, C Chorlcy, 
Anne Harris, J. TefFt, andftverui others. 

The mifer demanded 7/. 7j. /^\d. per cent, per ann. 
comp. int. 

Yhc 



xs — dfi,ih — I t6oo — 4<o 
term a r= si ■ ' " = 57t J» =r x /. 1 7 j. 

6d,:r: A^s fliarc of the money, and by the conftant addition of ss. 
all the reft will be found to he as in the 2d column of the original 
folution above. 

Then, their flurei of the field will be in proportion as their funis 
of money, and iiucc the triangle is evidently right angled, and its 
area r= 30 x xo 1= 600 chains = 60 acres, we fliallhave, as 40/. 
: 60 acres or as z : 3 : : * /. 17 5. 6 d. : 4*3 1 %$ acres zz 4a c. 1 ro, 
10 poles zz A's (hare, and as x/. : z '• ' 5S, t '37s ac. •=: iro. xopo. 
m the common diflerence ; which being continually added will give 
the ftvcral fliaixs as in tlic 3d column. 

Again, for the bafes and perpendiculars : Since the firft and laft 
parts are triangles fimilar to the whole field, and Amilar trian- 
gles being as the fquares of their like fides, we fliall have, ai 

a/ 60 ' 4/4-uxS •• 1**° * *^*7*3 = ^s bafc 

V • V * a 1 30 • 8'o4x = A's perpendicular, 

and VBo : Vr«87i ::(■*'= "^'^^ = I'' P^P^^i™'*' 

^- -r / /J (. 30 : IO-7 38 =r ^ s bafe. 

Then to the firft and laft areas add their adjacent ones, and the 
fiuns will be the next fjmilar triangles; who/c fides being calcula- 
ted in the fame manner, their perpendiculars will be thofc in the 
laft' column, and ihe diflercnccs of the bafes will be the bafes in 
the column next to it. 

• VI. QjJ E s T 1 o N 64 folvcd. 

If r be put for the rate of i /. by the nature of compound inte- 
reft, we flifell have 100 x i + r] * = xoo, or i + r\ * — x, or 



I 



' jT-h rl^^ rrz"* =: x6; andfrz x6^' — 1 =L-t)n^«8. Hence the 
Atcjffr ceut, is 100 o 7 3 68 =1 T ^ 6% n n U 1 s. <v *• "vi^ <l* 



No. X6. QjJESTIONS ANSWERED. l6^ 

The Prize ^lejlion anfwered hy Anna Philomathes, W. 
Hawney, Joiiaji Claytoh, J, Buckey, Philomathcmatica, 
Luke Cullimore, Mary Nelfon, Jo. Smith, E. Elphick, 
C. Mafon, T. Orme, Henry Hale, J. Jennings* Ja. Pearce, 
W. Doidge, Cha. Chorley, Anne Harris, and W. Whit- 
worth, before Candlemas -day y and afterwards hy Tho. 
Gary, J. Gary, G. Hare, J. Stocks, R, Whitehead, Beata 
White, and Peter Ward. 

W. Whitworth'/ afif*wer» 

The lengths of pendulums arc reciprocally proportionable 
to the fquares of their vibrations. 

Therefore as fq. 6i = 3721 : 3600 :: 39*2 : 37*0252 = h 
the fubtenfe, whence the fide a maft be founa by this 
theorem : If a quadrangle he infcribed in a circle y the re^l* 
angles of the tnvo diagonals ivill he equal to hoth the reCl" 
angles of the oppojitejides. 

Now the diagonals being each equal to the fubten fe hy the 

theorem is a a -^ ha=: bh; ergo, <y= Vhh + ^^^ — ihzz 
»3'439o62 inches, the fide of the pentagon. 

Then h being the hypothenufe of a redlangle triangle de- 
fcribed in a circle, and c d part of the diameter (as far as 
where the perpendicular falls) the bafe; the perp en. being 

a and the other part of the diam. df; we have s/ hh^^ — 

A 

= c d' and \aa'^ cd -=> df\ and cd -^ df = diamet. re- 
quired. Alfo the area of the pentagon will be 945*2 j 0782. 
Then 3 : 13 : : 945*2107 : 4095*9133912 = area of heptagon, 
3*633912 : I :: 4095*91 in duplicate ratio, to fide of the 
heptagon. Then the other parts are eafily found, as below. 

Parts. Pentagon. -Heptagon. 



The area of the 

Diam. of circum. circle 
Diam. of infcribed circle 
Circumfcribing circle — 
Infcribed circle — — 



945'ai07 — 
39*8768 — 
32*2611 — 

125*2768 — 


4095*9133 
76*8283 

69*1047 
»4i*3637 


xoi*35iQ — 


ai7'0994 



Mathem, O ^J 
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Of the Edipfes in lyig. 

Four times this year, in their natural courfe, will the fun 
and moon be deprived of giving light to us ; the calculation 
I have fupputated form Ajlrono^Jiia Carolina^ the tables of 
the celebrated Mr. Tho, Street, 

I. Sun eclipfed the 8th day of february, at 6 o'clock in 
the morning, the fun being then net rifen, can't be feen by 
us in the britifh iflands, but in the eaftern countries it will 
be a coniidei^able deliquium. 

a. Moon eclipfed on the o^d. of february, at 50 mm. after 
7 in the morning, but the fun rifing hair an hour before 7, 
the moon confequently muft be fet, as being then diametri- 
cally opposite, 10 the moon iramerges juft as the eclipfe be- 
gins, and makes it jnvifible to us ; but to the Weftern iilands 
It will appear 5 digits eclipfed on' her fouthern limb. 

3. Sun eclipfed on tuefday the 4th day of augufl, at 6 in 
the afternoon ; but it may be invifible, tne moon's fouth la- 
titude fo deprefTes her as not to interppfe between the fuA 
and our fight. 

4. Moon eclipfed, and vifible on tuefday the i8th day of 
auguft, at 8 o'clock in the evening* 

h. m. $• 

The equal time of the true 8 at Coventry — — - 7 44 3 

The time of redudlion add -^ — — - ♦^ 3 *3 

Corredt time?of true § in the ecliptic — — 7 47 a6 

^Equation of time add -^ — — — a 36 

The apparent time ofg — — *— — 1 SO % 

Interval of the true § and the greatefl obfcur. fub. 6 46 

Hence at Coventry, Augufl: i8th evening. 

m. h* 

The beginning — — — — -— VII 18 

The middle or greatefl obfcuration — — VIII 15 

The end — . — — — — — IX 13 

The whole duration — — — — ^ SS 

Digits eclipfed north — — — — 3D. 3'.42*'. 

The latitude of the moon at beginning — • 44'. ss"* S» D. 
I^^titude at the end^ 48^ fouth defcending. 



U 



No.ifi. New Paradoxes. iji 

It would be much for the improvement of aftronomy, and 
hoDOur of our nation, if perfons who ha»e well adjufted 
pendulums and proper inffrumcnts, would obferve the times 
and parts of the eclipfes, and communicate them; th.ic 
eelipfc of 5 9 fept. 1717, was obferved in latitude 5j to be 
obl'cuted about 7 digits. 

The three obfervationa following were made and adjulled 
to the city of Coventry by an accurate hand. 

1717, Oit. gd. ijh. u' 40" Jupiter'a jdfaielliteeraergecl- 
1717. Dec. s 9 i» oo Jupiter's ad fatellite immera. 
17 1 7- Jan. iS 7 i£ 40 Jupiter'siAfatcUiteemerged. 

New Paradoxes. i 

I. There are divers places on the continent of Africa, anJ 
the idands of Sumatra and Boraeo, where a certain kind nf 
fun-dial beine duly fix'd, the gnomon thereof will cad no 
Jhadow at alt, durmgfeveral feafons of the year; aoii jtt 
thcexaft time of the day may be known tliereby, 

3. There is a certain ifland (whereof mention is made by 
fcveral of our lateft geographers) whofe inhabitants cannot 

Eroperly be reckoned either male or female, nor altogether 
ermapnrodites : yet fuch is their peculiar quality, that 
they're feldom liable to either hunger or thirCl, cold or heat, 
joy or Ibrrow, hopes or fears, or any fuch of the commoa 
atieodants ot human life. 

3. There is a very remarkable place upon the terraqueous 
globe, where aJl the planets, notwithftanding their different 
motions and various aJpefls, do always bear upon one and 
the fame point of the compafs. 

4. There is a large and famous country on the continent 
of Africa, many of^whofe inhabitants are born perfedly 
deaf, and others Hone-blind, and continue fo during their 
whole lives; and fuch is the amazing faculiy ot thofe 
perfons, that the deaf are as capable to judge of founds, 
as ihofe thai hear, and the blind of colours, as thofe that 
fee. 

jr. Scholajhat fends the following tn latin, out of OrjMis's 
epigrams. 

Die quibus hoc animal terrr nafcaiur in Qris, 
, Malculus ell matur cui, mulierque pater. 

0^, w™ 
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Netv ^efiions. 

I. ^efthn 6sy hy Mr. Henry Walker. 

When firft Columbus ^Vfiih adventVous mind> 
The ocean crofs'd, a wedern world to find,' 
With hira a gentle Spaniard, young and fair. 
Saw, and confefs'd the power of beauty there : 
An Indian virgin firft engag'd his love ; 
She innocent, his paffion did approve ; 
And crowned the happy lover, I am told, 
With native Seautv, and with native gold. 
A wedge of gold (herfelf the lovelier prize) 
She brings ^ whofe length and depth "who multiplies. 
Produces mnety-fix; the breadth by depth fourfcore, 
The kngth by th' breadth one hundred twenty more. 
The fides true xneafures, what, I do demand ; 
And would the wedge's value underfUnd ? 

II. guejihn 6d, by Mr. W. Doidgf. 

In the latitude of 50 forty-eight, 
I faw a rainbow beautiful and bright ; 
It bore north-eaft, three quarters eaft, as I 
By all my care and art could beft defcry. 
What w^ it of the clock I fain would know, 
And beg that you th^ fame to me would ihow. 

III. ^efiion 67, by Mr. W. Hawney. 

What number of * guineas and piftoles, I pray, 
(With no other coin) will one hundred pounds pay ? 
And how many ways? Pray declare unto me ; 
And I'll give you a pot whene'er I you fee. 
♦ Guineas at zi i. 6</. piftoles atAiy J. 

rV. ^ejlion 68, by Mr. John Led4eU. 

Within my garden fve a piece of ground, 
A circle's arch that is exa^lly round: 
This arch's fine, in length juft 30 feet ; 
Its verfed fine in length is ten compleat. 
Now I would have this arch continued round, 
Till the /ine's length forty five feet is found. 
Ye men of arts, now to obW^e ^omt ^rvtti^. 
Of this ijew arch's verfed &tv^ th^Y^Ti?,^^ V^^^ v^t.^- 

^ . §ueJlion 



No. 1 6. New Questions, j7j 

V, ^eJUon 69, hy 'Mr. Jo. Smith. 

Three countrymen in Lincolnfliire, 

A meadow groimd did buy ^ 
For ninefcore pounds ; to their defire. 

In oval form did lie. 
The conjugate was forty chains. 

The focus point was found . 

Juft fifteen chains, by mighty pains> 

From th' center of the grounds * 
Now A would in the middle be,. 

And T^s abfcifTa were 
Jufl eighteen chains ; whereas that E 

His ordinate was near 
To thirty chains rightly appfy'd. 

N9W what {hall each man pay ? 
And how much land ? I pra^y, aon't hide 

Such things as needful be. 

VI. ^eftion 70, ly Mr. J. Dodd. 

As vifiting a friend, the other day, 
Tho' unprepared, I then mufl needs furvey . 
A piece of land, exa6t triangular ; 
One fide of which I only cou*d come near : 
Q^uoth he, This angle once was found to he 
Thirty' degrees, and minutes forty-three: 
The fides including it when multiply'd 
Together, will (if that be any guide) 
I formerly have heard, exadtly give * 1^8*75: 

In chains * eightfcore and eight, tenths leventy-llve* 
Th' afliftance only of Sir Jonqs Moore ^ 
Thro* his compendium, I could then procure;, 
Without the help of any inflruraent, 
rd have the rule to find out the contents 

Vn. ^teftion Tiy hy MtyL.'^zxx^tj^ofCumherTandi 

A flone for a hog- trough ^ Td have to contaitt 
Inches five thoufand four hundred ; and then 
Its length, breadth, and depth,^ to the lum muH amount 
Of fifty- feven inches, as houfwives account ; 
And the trough rmifl be made exac^lly to hold 
Five Winehefler pecks ; or I'm. iwx^ ot x fcckV^, 
So pray, you fair ladies, fend me v^^i-ax ^w^^lSwcss. 
The workman may want, to f\rvdt\v^d\xiv^ii!i«sw^ - 
Or vichat they muft be (like VitVvLw ^% >M.V;5ao>s<E\ 
Aa't pled fe yoa to fhow., it m\\ Wvu^nxsV^Oq.^;;^ 
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VIII.- ^efiion 7», by Mrs. Mary Nelfon. 

A captaih on the f^as, who was both brave and bold. 
Had taken from his foes a cheft well fiU'd with gold ; 
Then all his men Virere calPd ; he ftraightway let them know. 
That each fhould have his (hare, as is exprefs'd below. 
Now, ladies, anfwer this : How many men there were. 
And how much money each allotted to his fhare ? 

The firfl took one pound and a hundredth part of the re- 
mainder. The ad two pounds and two of the remainder, 
and fo (HI, till the lafl man, who had all that was left. So 
lie money was equally divided. If the number of men were 
added to the number of pounds in each (hare, the fquare of 
that fum would be equal to four times the number or pounds 
they had in the cheit. 

IX. ^jieflion 75. 

Show me how to find, what's the leaft number 
That you can divide without a remainder? 
By given divifors ? As the digits nine ; 
For a true cannon, Td give a pint o' wine. 

X. ^ejiion 74, by Mr. Crabb. 

* 

Let the dimenfions of a fpheroid cafk 
Be fuch as here are under ; then I aflc 
The difference in wine gallons, that arc 
Between the greatcft cube and cylinder 
That can be infcribcd in the fame. Pray try ; 
And let us know in your next diary. 
Diameter at the head 31*8 "^ 
Diameter at the bung 40 >■ inches. 
Length — — 5*'8) 



The Prize ^leJiUn. 
The anpwerer may by lot ivia \^ of thefe diaries^ 

Ladies, I have a wager laid. 
Which I fhall lofe without your aidr 
In Turner's yard lay a wheel nave. 
Which late was turned in his lathe, 
And is, in (hape, a fpheroid's fruilra; 
But for the axehrce, there muft a 
Hole be made, whofc vacuity 
The fruAum of a cone muft De\ 
And bafc breadths in analo^^> 



\ 



Oil 
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No. X7« * PARADOXESANsWitip. 1$$ 

Or ratio, fixed is and certain, 

Being as twice eight is to thirteen ; 

And the length in inches eighteen. 

The hole being made of this faid form, 

A gallon is to hold of corn, 

And two tenths more of cubic inch. 

Pray, ladies, help me at this pinch. 

Ana tell the breadth each bafe muft be. 

To find the nave's folidity. 

Four times the breadth of the digger bafe 

Of the cone's fruftra (in this cafe ) 

Is the greatefb thicknefs of the nave ; 

Thrice the faid breadth each end muft have. 

Now, ladies, I moll hunably crave 

Your help in the next diary, 

To fend me the folidity ; 

And alfo the periphery 

O'th' hoops that this nave environ 

Four inches from each end (of iron). 

Having your help, I'm yours till death. 

And you'll oblige each philomath. 




1.720- 

Paradoxes anjhvered. 

Par. A Horizontal dial under the equino<5Hal line cafts no 
I. ±\ Ihadow at i% o'clock twice every year. 

Par. *. If puppets may be called inhabitants, it will an- 
fwer this paradox. 

Par, 3. Under cither of the poles of the world. 

Par, 4. The blind and deaf have capacity to judge of co- 
lours and founds as well as thofe that lee and hear, ujo' they 
want the fenfes of feeing and hearing. 

Par. 5. Progenitos vidi numerofus vere * Gyrinos 
H«c rana, hie bufo ; mater hie, ilia pater* . 

• A tadpole, young {xo^f 01 X"wA% 
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Solutions to the quejlions. 

* I. The 6sth quejiion anfnuer'd. 

A wedge of gold delightful to the eyes, 
.The charmbg fair was much the greater prize. 

The' this queftion was falfe printed (breadth for depth) 
in the loth line, yet the true anfwer was given by feveral, 
but with fome variety as to the value of the gold, as either 
dandard, pure, or allay'd. The length 12, breadth 10, and 
depth 8 inches, and if '10083 inch. = i ounce, and the troy 
pound = 42/. 10/. the value was 33718/. 19/. 9^^/. 

t II' ^tejiion 66, /zw/oy^r^^ 3;^ William Armflrong. 

If the fun was near the equinox, which is unlimited in the 
queftion, it was 33 min. 45 feconds paft*3 evening. 

III. ^eflion 



♦ I. Question ^5 foJved, 

From the queftion it is evident that the breadth is to the length 
as 80 to 96, or as 5 to 6, and to the depth as i xo to 96 or as 5 to 4 » 

Now the produdk of 4 and 5 is xo, which is fimilar to the produdt 
80 in the queftion ; and each of the proportional numbers 4, 5^ 
€ will be to the correfponding numbers required, as the root of xo 
to the root of 80. Wherefore as (y^*© : ^So- :: \/^i : ^4 : ;J 

r4 : 8 =the depth, 
s ; a : : < 5 : 10 s tne breadth, 
(J, <J : I X = the length. 

Hence the content is 8xioxiz=: 960 inchcp. And, uiing 
Ward's tables, 9^0 x io*359x73 ounces = 8oxio'3S9x73 z= 
8x8*74184/^. which at XX /. xaJ. per lb. amount to 3Sxxi /. lo j» 
6d. 3*07x^. 

f 11. Q u E s T I o N 6tf, 

In the above original folutiom to this queftion, it is juftly re- 
marked that the quedion is unlimited, as the declination or time of 
the year fliould have been given, and then the folution would have 
been verv eafy : For as the rainbow is formed dircAly oppofiie to 
- eAe /ua with regard to the obfervcr, the bcwln^ of the fun wlLL be 
■ S, W^ W. fo that ill a fphcrical trian^^c woxiXOiVvt 'grjav\^>No^\^R.^ 
(^ET the colat. sind codcclin.y and an an^\c (^tVvt twrT^ a7\vcvwv\\ ^^ 
during from the aorth) oopofitc to one o£ t\vcta l^iVvc ^odcOixu^y^ 
^ ^orf their included angle == the mcaCuxc oixX^ft vissw^^^^^^^^*^ 



\ 



No. 17' Qj ESTioNS Answereii. 

Im. ^efiittt 67, atf^tid hy Mu. Hefychi; 
Guineas ten, forty-four, and ftventy-elgh^ 
■ 



hre aJl the piftales to answer each guio. 



t IV. ^tejlion fiS anfwtnd. 
: yerfed fine's length iS'iojj feet. 

V. ^urjl. 



Put X and j for the nunibet of guuiMi and piftoles refpcflively, 
then the niimber of fix-pcncis in lliem being 451 and i^}, ind 
ihc lix-pcncet in looi. ^ 4000, we Ihall have 4; i + 3tJ =5 
43 DO J hence j= ^^°° ^^=:(pj — 5i — ^ — 1 whole num.- 

bcr; cOBfcqueuilyJ-^ «i alfo j tinut the fame, vii. —-^ — ^^^ 

'43 43 

^a whole number; take tLli from tlie whole nunibw — ■*• 

;^4/, and there icmaiat the whole number . ; fiom 1% 

limes this vholc ciunbci, y\f~^~^- , take the whole flum- 

43 

*-*^ = J, and there lemiini the whoie number -^ - "tr -i '" which 
4J ^ 43 

put ^ p ; thcn,r :=: 4jp — 110, where the lead value of p is e- 
vidently 3, Subllilutc ihii value ot j in the value of x, and ve 

aiUhave n^: ^""" '* =iSo — }4p, in which the greitcft 

value of p i> evidenil)' s- Sothit ihequcllion admitf of only thwe 
foluliooa, p having only three vaUiCF, viz. j, 4, and;; and hy 
^ wriiing caeli of lliel'e numbers fiw p in llie lalucs of .v andj^ wc 
obuiu X ^ t8| 44> and 10, and j:= 19, Ci, and i^i. 

t IV. Q_u E s T 1 o N iS8 fih^d. 

The right fine being 30, and verfed fine 1 0, by the naiui'c of the 

circle, the diameter will be id + - - = 100, and conrcqusnlly 

ihc radius =; JO. But, by right-ang\ert itian^es, 'l^^Et^itM^^J^^ 

I are irA offi light fine ft 4t, wiUbe = VsQ* — «' ■=-^>J'^'='- — ^^ 

^^^B<i^=:ti'7IP44g47 &c which \K\n?, »\«^^tO='^ ''>=™^"^ 
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* V. ^eftion 69 anfiuered. 

In the 9th line of this queft. the error of [not] inftead of 
pn] quite alter'd the defign ; otherwife the anfwer had been, 

jfs part 96*65864 pounds 

E a5*i97z» 

T 58*14413 

+ VI. ^ejl. 70, anfwer'd by Mr. John Finch, of Nornvich. 

As rad. : to S. giy. angle : : | the re<5lang. gir. : to area 
4«. ir. 9^. 

VU. ^ef- 



* V» Qjy K s T I o N 69 fohed. 

By the right-angled triangles, the diftanc e betw een the focus 
and the end of the conjugate will be \/xo* + 15* = z5 = the 
iemi^traniVerfe by the nature of the ellipfe ; then, by cafe x p. xxs 

Mcnfuration, » j - *?V"'--^! - , j _ ^W*^ - 3^ _ 

ao 4 

»5 ^ iL^ — 8-4540543 &c. = the abfcifla of £'s part. 

Now ' ^ 4>P^^3 — .j^pj^g ^jj^ ii «_ .,g . |3ut the tabular 
50 * 50 "* 

areas for thcfe two quotients, in the table of fegmcnts at the end of 
my Menfuration, arc '08799586 and '%S4S5oSS^ whofe fum taken 
from '78539816, there remains •44x85x75. Alfo the product of 
the two axes zz 50 x 40 =: xooo 

Then, by rule x p. X44 Menfur. we fliall have 
•08799586 X xooo =z 1 7 5*991 7x = £'spart"^ 
*A5455o55 X xooo =: 5o9'ioiio = 2 's part > in fquare chains $ 
'44x85175 X xooo =: 885*70350 =: A's part ) 
their fum being i57o*7963x zz -78539816 x xooo = the area of 
the whole ellipfe. 

Alfo, by proportion, we have as ;r57o-7953x : 180/. 

C^75'99i7^- xo*i6fx/. 1= xo/. 31. 4^. 0-5 ix ^. = £*s money, 
::< 509-101^0 : 58*3387 = 58 6 9 i-i5x =r's, 

d. 885*703 50 : ioi*494x zzioi 9 10 x*336 zzA's, 

x8o o 00 fum. 

So that the numbers in the original folution are falfe. 

t VI. QjJ E s T I o N 70 fdved. 

By a known rule for the area of a triangle, we have as x : '5 xo 793 
(the nst. fine of 30^ 43' ) : : 84*37 s =: half the produdk of the in- 
eluding Cdcs : 43-09817 chains z=. 4^. ir. ysi^l ^^^0^c%» 



No. 17. Qj^ estion^Answered. 179 

* Vn. ^efihn 7.r, anfweredh Mr. Nath. Brown, ivriting' 
mctjler at Sleefordy in Lincoln/hire. 

Lehgth 30") C^%*7nl 

Breadth 15 > inches without -< ii'888 V within. 
Depth 12 J (. 9*511 3 

t VIII. ^ejlion 74 anfnuered. 
The men were 99, and had 99 1. each. The whole 9801 1. 

IX. j^«^/. 



* VII. QjJ E s T I o N 71 folved. 

Put ;r, ^, z for the length, breadth, and depth of the (lone re- 
fpcdbively : Then, by the qucftion, x + jf + ^ = 57, and xyz 
ziz S400. The queflion then is unlimited, there being one equa- 
tion Icfs than the number of unknown quantities. We fhall there- 
fore aflumc another condition, viz. we (hall fuppofe the length to 
be double the breadth, or at =: z^ : Then, this written for it in 
the two given equations, w« have 3jf + r = 57, and i;r»z =: 
S400. 

Hence z =: 57 — ^y, which written for it in the laft equation, 
we have 114^^* —^y^ =: 5400, or 19^* —"J'' = Poo* Here 
y zz is» Confequently x = x;» = 30, and 2 = 57 — 3^ — 
57 — 45 :^ i». 

Then, fince 5 pecks r= lox x$8*S =: 1688 inches, and iiniilar 
iblids are as the cubes of their like fides^ we ihall have as ^^^5400 
: v^x688 or as v^zi5 : v^ixx or as ^3375 '• V1680, that is, as 

V 30 : 4V'2io := a3*775^8 J 
15 : xv^aio •• "^I5 : x\^ixo = ii*88784V' = the dimcnfions 

ef the hollow. 

t VIII. Qja E s T I o N 7a /o/t;f</. 

Put X for the number of pounds in the cheft : Then, hf the 

aueftion. i -4 = • - ■ . - zz the fir ft man's fliare, and con- 

» •100 100 

99 -f* jf 99X —' 99 

fcquently the fum aftcrwaidi left = x — - , ^ ■ = — 7— — ; 

* ' X 00 100 
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* IX. ^ejion 73 anjhuer'd hy Mr. Tho. Fletcher. 

Moft'reacHIy, fir, Fll the number divulge, 
Which the m^rffln-makes plainly appear. 9,$%% 

ril the canon relerte till I talte of your wine : 
Pi^y obferve, I'm fchoolmafter of Ware. 

Mr. Naughley gives this canon ; multiply the higheft given 
powers together, and their produds continually by every 
fuch given prime, as is ,no component of any of the faid 
powef s, or their produ€(y or of any other given prime : So 
9 X 8 X 7 X 5 = 4520 required. 

. - . X. Tl^ 



. -» J, 

100 

j^in, the xd man*s (hart will be » + ' = 

igB 4- — ' 

^. sr -^ — ^^ ^^ , Tvhich moft be := that of 

100 lOODO 

, ^ n ' 99^^^* 19701+ppx , , 

Ac former, that is, ■ - ■ ■ ■ - =: ^^- ; hence 9900 + 100 * 

100 xoooo 

•zz 19701 + 99 ;f, and x si: 19701 — p9oo =: 9801 ^ the num- 
ber of pounds in the cheft. And ■ =s 99 rr each man's 
•^ 100 

fiiarc. 

Again, putting z rr the number of men, by the queftion it will 

be z 4- 99\* =: 4 X 9801 ; hence, by cxtraAing the root, z + 99 
sz i X 99, and z zr 99 =: the number of men the fame with thfi 
cumber of pounds in each man's fliarc. 

t 

* IX. Qu E s T I o N 73 folvcd* 

The general rule for this kind of queflicns, is to begin with the 
jrcateft number and defcend gradually to the leaft, taking the con- 
tinual produdt of them ; but omitting fuch of the Icfs numbers or 
of their fa»5lors as are fatSlors of any of the greater ones. So, in thi j 
example, 9 muft be ufed as being the higheft number ; 8 muft be 
ufed becaufe neither itfclf nor any of its faiSlors i, and 4, are factors 
of 9; 7 muft be ufed becaufe it is no fa<5tor cither of 9 or 8 ; 6 muft 
be omitted becaufe one (5) of its fa<5lors divides 9, and the other 
(z) divides 8 ; $ muft be ufed as being no divifor of cither 7, 8, or 
9r, but 4 muft Ijc omitted as being a fa<Stor of 8, 3 muft be omitted 
as being a favSlor of 9» and z omitted as being a fadlor of 8. The 
reafbn of all which is extremely obvious. 

Then p xB x 7xs:r:»5iamhc \caSV i^xxrabct icc^ulted. 



• X. ^ujiion 74 r^^lvid by Mr. T. Hill. 

As you are Crabb by n.ime, I tliink by nature too, 
I your crab do tafte at laft, but 'tis witli ranch ado. 
The content of ihe cylinder iSn'ijoj, of tlK cube 84*1645; 
the difference in wine gallons gj'gSjS. 



•X. tiuEs 

I,cl CB he lulf ihc lenglii 
Bf ihc calk, CE and CG half 
tltc helglic iif tbe cylinder aud 
cube refpedively ; draw the 
oidlnitct KF, Gt, ind to the 
point F draw a tanc^Dt niL'ct- 
ing the femi-Cianl^erre CA, 
and Icmi'Conjugate CD, pio- 
duccd, in rand K. 

Then, by p. io« Simpfon's 
Oeom. id edit, the Tub tangent 
ijcwiectlicaltltudttofthegcea- 
teft cylinder, [bat it, ET = 
1 EC; hence CT= 3 CE, and 
CK'=-;EF:but,bylhei 
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of the ellipfc, f^E' CA::CA:CTo.-,C£l ^„„ ^E 
' ' LEF: CD •.■.CD: CKai'EFJ 



: CB::CDt CA =: -7- 



therefore CE (or CAi>/\) = 



•/CD^ — BH» 



folidlty of the whole fireatcft cylmdet will be iC£X £f * 



AgiiD, CG being hilf ilic fule of I he cube, and GJtheridiu* 

of a drde circumfctihing une lace of ii, the fquire of tlie fide of 

ihe «ube or 4CG" will, by jigbi-angled tmnf,ln, be ;= i/Gi; 

and hence /C = iCG' : but, by the clli pfc, CA* -.C D:: 

' CA* — CG* :GI> or tCG*; hence ViCA'^ ■+■ CD' : CD 

I ■ *. .. /- CAyCD 

^^^^^a '■ CC = ■ ----.- ■ 33 (by ivritiotdwsiXittACA 



p Mali, 



iH ' La D 1 1 S' D I A R I E s. \Betghtan\ xtVi* 

The Prize ^ejlion anfwefed by Mr. Whitworth. 

Put /f =: 13, c = i^, /=: 18 the length, </= 269 the con- 
^ttox^g:sL '78539 &c. a = leffcT bafe's diam. Then hicizai-T- 
as greater bafe's diam. Now the area of the greater bafe, 

leffer bafe, and a geometrical mean multiply'd by - = rf, 

• 3 

^, 1 • . ccaag . a age . . / , 

the content, that v& aag -^ "Tb "*" b^ X - = </, 

vhich reduced e^cna + hhaa + keaa = ^ — j- : by this 

eguatian 



inftead of it) • 1 . . ,^ ; whofe cube is 

VCD* +»Cfl» — UK* 

- w — ip4tf4«4i — the content of th« cUdc. 



The difFcience of thcfe two contents is i3.6iS'^4 inches = P7'p85>8 
4nriae gallons ss the dificfence required. 

* P It 1 .2 £ Q;U E S T I O N folVcd, 

Putting i^x and 13 x for the diameters of the ends of the conic 
fHiftum, and n = '785398 &:c. by cor. tf p. 15^ Menfur. we ihaU 

~ 18 ff 

Jiave the content of it = i<5 + 13)* — 16. ij X Jf* X - = *tfp 

3 

by the qucfUon ; hence x = ^/ ■ * ^ ^ z= ,./-—----' 

' ^ "V a9»— i6.i3X<5« V tf33x6« 

s: 'Sooxpap. Therefore 16 x and 13 x become 4-80478x4 and 
3*903 885 7 for the diameters of the hole. 

The greater diameter drawn into 4 and 3 give ip'xrpixptf 
and 14*41 43 47 X for the diameter at the middle and ends of the 
nave; and confequently its folidity including the hole will be 

^4*4x43472* + x.ip'xipixpfi* X —- = 44^0*385; from which 

taking x6p the content of the hole, there remains 41PX-386 for the 
quantity of the folid. 

Alfo, by the nature of the ellipfe (fee the laft fig.) CB» : 
CG* :: CD-^-^ BH'*' : CD* ^ GI* \ and hence xGI zz 

^j^-- ii: — -^r^ — ir'^nA.^o/v^Vc.^ 

being p and CG = 5 by the qwc^oiv^ \ ^V\c\v x^xxVv^Xvt^ \s^ 
S-^^i^g Sec. wehave56*xS44i £ot tUt cttc\aal«cc\«.^^i^^>wi^^« 



h < 



No. 17- Eclipses. tSj^ 

cquaiion a = 3'9038S6 th_.,ieffer bafe of the cone's fraftum, 
and ^ = 4'8o4j8» the greater bafe'i diameter ; whence tha 

greatcft thicknefs of the raveis — — is'iijiiS 
Each end — — — — n'^mni 

The foHdity of the fruft. the cavicv faht. 4191*408136 
" ' " 'icend — I7'874J05 
S'iJ44 
Tlie lot for the prize fell to Pkihmalhftnatrfa. 

Of the Eclipfes in 1720* 

There can happen but two eclipfes this year, and both of 
^e fun, but invifible to the inhabitants of our Britiih ifland?. 
One of them is before the fun's apogKon, and tiie other af- 
ter; fu thai the earth's (haduw, and her atmofphcre, areun- 
capable of eclipGng tlie moon. 

I. Sun eclipCed ihe iSili of January, near 11 in the fore- 
.nooc, at ^vhich time the moon's latitude is fo much fouth, 
that the Ihidow will be deprefs'd too far to be feen by us. 

^. Sun eclipfed the ajd of juiy, about j o'clock in the 
Riorning, but ends ere the fun is rifen. 

The total eclipfe of the raoon the aoth of augoft, irr8, X 
obferved near Ch ate f worth, in Derbylhire : iheWginniog of 
total darknefs jj min, pait 6, (he end of total dsrknefs 4J 
min. after S o'clock, the full end of the eclipfe 48 min. afttc 
$ at night. 

Mr. John Child, at Kiogfthorpc, near Northampton, in 
I.atiiude 51}; ohferved ibe end of the echfriTe jh. jomin. 

Adrajiea, of Wirkfworth, in Derttyihire, fent me the cal- 
culation of the moon's eclipfe on the iSih of auguft, I7i9> 
perform'd by her own hand from the Caroline Tables ; and 
altho" the eclipfe will be over before this diary is putihflitd, 

' ■ ledge the favo, ' ■ ■ 

s to thepiefs. 

n. ■ 
The equal time of the greateft obfcuration — 8 i<) 6 
Equation of time fubiraia — — — 14 3 

Remains tile apparent time of the greateft obf. 8 ij 3 
Time of half duration fubtraa — — — 5,% n 

Remains the beginning of the ecWpfc. c")tii«\^ t -vt -^ 
"— ii-dorat. add, gives the end o! iVic ecX^v^c <i ^-^ % 
"-'a I hQ, j6 min. digits ccWpfeA \ i. v^^• ^^ 

R 3. 



4|P4 Ladiks' Diaries. [^^Beightonl n%%* 

Since there is no vifible eclipfe tKis year, 1720, 1 fhall here 
infert one of the moon, which happens in the enfuing year 
X7axx the 22d of december. 

Jujl as 1 received it in manufcript from the fame ingenious 

gentlewoman. 

The mean § aid december, xyai — •— 

Difference from the § parts — — — 

Hourly motion of a' 33" of D 30' 7" dif. 

Interval of mean and true § fub. — — 

The middle time 6f the § — — — 

Anomaly © 6. 4. 15. 58. Anomaly ]) — 

G*s place in >f ,— — — — 

The moon's place in the ecliptic S5 — — 

The place of dragon's head fub. — —• 

Arguments of latitude — .^ — 

Redudion $** fubtr. latitude of D north — 

Difference of hourly motions — - — 

Reduction contrary to the title add •— — 

Corre<ft equal time in the ecliptic — — 

Reduft. fubt. greateft obfcuration — — 

Equation of time add — — *.« 

Appatent time at London — — — 

Difference of meridians fubtraft — — 

Apoarent time at Wirkfworth — — • 

Half duration ---.— .— p— 

Be^nning of the eclipfe — — — 

Endof the eclipfe, evening — -« — 

Lat. D at begin. 5' 14'' fou. at the end nor. 

This eclipfe is total to the caftern inhabatants, but with 
us will not, becaufe the D rifes not till the greateft part is 
cxpir'd ; fhe appearing then about 6 digits darkened. 

— -— Et fcecunda facit pedlora laudis amor. 
Vivitur ingenio ;. caetera mortis erunt. 

P.S. Near B^ghton, in Derbyfhire, the i8th of auguft, 
17 1 9, lobferved the moon's eclipfe about 3 digits 18 min. 
darkened on her north limb at a6 minutes after 8, and the 
(snd at ao min. after 9, being in duration fomething losger 
than the former calculation of mine. 
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tio.it- New Questions. its 

Paradoxes to be anfwered next year, 

I. There is a certain people in South America, who arc 
properly furoifli'd with only one of the five fenfes, riz. that 
of couching; and yet they cao both hear and fee, tafte and 
fmeil, and diat as aicdy as we £uTop«aDS| who hare all the 
fiye. 

a. There is a certain place on the continent of Europei 
where if feTeral of the ablell aftronomers the world now af- 
fords (hould nicely obferre all the celeftial bodies, and that 
at the fame inftant of time; yet ihe planetary phafes, and 
their various afpeifts, would be really different to each of 

3. There is a certain European ifland, the northermoft 

Eart whereof doth frequently alter both its longitude and 
ititude. 

^. There are two diftant places of the earth lying under 
the equinoftid line, whafe difference of longitude is com- 
pleatly t6 degrees and a half; and yet the true diftance be- 
tween thefe two places is not full 86 Italian miles. 

Paradox j, by Mr. C, Mafon. . 
Leander to his Hero writ; and (he 
As oft writ back to fliew her conlfancy : 
When with them both the port three times had been,- 
They had no more than each a letter feec. 

Neiv ^ejlions. I 

. ^ejiion ■;;, by Mr. Tho. Dodd, Apr. 30, 1710.- 1 

At Michaelmas laft, feTCnteen hundred nineteen. 
My writings will (hew, which are yet to be feen. 
That to me were three hundred ana twenty pounds due : 
And half of that fum, bclides forty-two, 
Juft five years after that 1 might demand ; 
But would fain have the whole fomewhai fnoner in hand. 
I agree to rebate for the latter fum too, • Simp, inttrtjl. 
At the fame rate of iotereft • our commons allow ; 
And I likewife expeiS fome ufe will accrue, | 

For my fixteenfcore pounds, that \a.& 'jew ■MwtiMt. ^ 

JV^oirrofcnoM'on what day, I ftioa\dbft nw^ Iwvi, 
-"^ — -'-e my fire hundred and ivjenvv-t.'^Q v^^it^«^. \ 



tit Lajiies' DiA&iBs. ZBeigiUn'] z7«o» 

'. . n. ^efliony6y by Mr.W Grabb. 

' If the fide of the face of each body platonic 

Be tweBty-nine inches, as you may projeA; 
Then good Mr. Gauger,' now try to unfold, 
How many wine gallons each body will hold? 
And to this our author the fame do impart. 
And you'll oblige thofe that are lovers of art. 

EL ^efthn 77> b ^^' W. Dearc. 
< 
Upon a friend's requeft, the other day> 
A field trianmilar I did furvey ; 
The longefl ude, fave one, is juft 8 chains. 
Six (core degrees the angle blunt contains. 
From which a perpendicular let fall 
Upon the bafe, th' alternate * fegment fliall 

•i ' Be s\f chains. Explore, I pray,. 
The other fegment, fide, and area? 

* JStgment 9r b^fe next the fide reqtdretL 

IV. ^eflion 78, by Mr. G. Hare. 

Suppofe a plane in latitude fifty-three 
Dechne, and fhou'd recline, as here you fee,* 
In what latitude fhall that plane become 
An upright? and what declination 
Shall this plane havej in that latitude ^ 
And what angle fhall the meridian 
In fuch a plane make with the horizon. 
Style's height and diftance alfo let me fee,. 4^ 
What will fubftile from meridian be ? 
^ ^A» alfq (how, where the hour lines will faU 

By calculation arithmetical ? 

• Nortb'wefi decU 43* 15', rcctm. 49^ aro\ 

V. ^Jtlon 79, hy Mr. Joha Afliton. 

At I with fome ladies was drinking of tea. 
The weather was pleafant, and the firil day of May ; 
I happen'd t' applaud their brifk genius and witj^ 
Yet thought mathematics for them not fo ^t; 
But nfttl'd at this Was a learned brifk lafs» 
And niD (himng plaia on a {p^cxAat ^^^^ 
Toth' top oW «aft corner of ibt XQOta <;\tck^\^afcw<j^% 
ftf-Y'f /ce by your learning? Sbe Aft^vjexlti^ ^x^i^% ^ 



Ko. 17. Kt w Qj;isTioss. i 

This glafs is i'th' middle o'lh' wall I do find, 
Horizonully plac'd, which ftands to di' fouth wind. 
The »rea o'lh' end of the room 1 here ibow, [80 fool] 
The whole room's dimenfioos from hence I would know, 
With the lime of the day ? But Til lell you below. 
That the height of the iiic is exaflly the fame, 
As azimuth, I truly do find by the beam. 

A difti of the beft ftafl then be your due; 
But, ladies, the point I lefer unto you. 
Since your fcx propos'd it, pray tell it me too. 

VI. ^^h» So, hy S. T. 

A vacuum in the earthly globe fuppofe. 
Extended to the fuperficits clofe : 
Then grant that we aboTe a river have 
Of conllant eourfe, and fwift unalter'd wave : 
Twelve yards its breadth; but fix its depth do Ihow; 
A thoufaad yards an hour it raos : and lb 
It falls into t>ie vacuum below. 
Ib ti«!e to fill it up, pray let me know i 

Vn. ^icjlim Si, hj Mr. J. Jennings. 

Ahoufe (fuppofe) was bought and alfo fold, 
Whofe coil exceeda its gain, as I am told. 
One hundred and (ixiy pounds in gold. 
Their fquates together added, wiTl amount 
Unto the fum • anncx'd. Pray, ladies, count * 70( 

What is the coft, and alfo what the gaius : 
Which if you do, I'll thank you for your pains. 

VIII. ^t^hn 81, hs Mr. Wiliiam Doidge. 

As I wiis walking on a fummer's day, 
Thinking to drive the tedious hours awayj 
I faw a cone, whofe vertex from the grqptd. 
Upon the llant, jull Jixty feet 1 found. 
The true contents of its folidity, 
Are thirty thoofand feet and fixty-three; 
The perpendicular height o'th' cone to find. 
All means I've us'd ; 'twill fure diftraft my xiad.- 
Affifhtnce, ladies, I moll humbly crave; 
ipray, from ruui do your [ci^U\^ ti.'jti. 



iZZ L A p I E s' D I A & I X s. iBeighton] x;ao. 

IX. ^ejlhn 83, hy Mr. J. Plomley or N.M. 

■ From the high crofs in Briftol two men once fet out, 
Refolving to tVavel the whoft world about : 
The one dire£l eafterly fleering his way ; 
The other went north, as fbme people do fay: 
The firft travelPd 7 miles Trffr every day. 

The other xi^ttVt^ But now I you pray. 
How many t\me$ round the world rauft they go ? 
And how many * miles will each travel alfor 
And how many days muft they be to obtain. 
To meet at the crofs af orcfaid again ? 

• Reckoning 360 degnes, each 60 Enghjh mks vulgar con^UHon* 

-f 
Tbe Prize ^ejlion ; the anfwerer may hy lot nuia 10 ef 

thefe diarieu 

With heads full of ale, joke, pun, and banter,. 
Two young tyros, who'd talk'd much of Guntcr, 
Euclid, and Barrow, fell to fquabble of arts. 
Being confident each of his own brighter parts, 
I'th' Cyclopaedia agreed as a proof, 
To find the contents of an old kneading-trou^ ; 
Whofe bottom was turned up on this occafion, 
To ferve as 3. table, in their potation. 
'The guinea lugg'd out, a wager was laid, 
And into the hands of their landlady paid. 
Both fell to fcrawling, each fure ot the matter; 
^Bttt difagreeing, dioic me arbitrator : 
And with the diraenfions they to me came poft ; 
But when they came in, in good footh they were loft: 
No matter, fays ene, we (hall do well enough, 
I remember, five- thirds o'th' breadth of the trough 
Reach'd crofs the bottom as a diagonal line. 
From the bottom's edge to the upper edge or brim. 
Alfo the fides, ends, and bottom are all 
One breadth. —»Say8 t'other, I have not forgotten 
11*75 feet is thajNyimeter at bottom. 
And the area is fuft one half of that fum 
In fquare feet and parts (as fure as a gun). 
Now, fir, we requeft you, from this number given, 
To find that part's contenu oth* trough, if fet even 
Or level — to the diagonal line ? 
Aad how msLny galtocm it will hold in wine I 
And aJfo the whole trough's 'vacuity 
//7 inches : pray tell me ho>w xoaai tSei^^ W* 



t. 



1721. 

The Author's Preface. 



Lthough learning, and the mathematical fciences, haTc 
never wa.nted the defence of many excellent pens, and 
with the highell applaufe, thro' ail ageSj and (moft) 
countries in the known world; yet we often find men of fo 
bafe a fpirit, that either from the height of ignoraBce, or eii- 
Tiotts fpleen, they dill dare to de(pife 'em. 

Ars nullum habct imniicum nifi ignoranteni. 



But mofl generally their envy is levell'd at the female fex, 
ior (fay they) learning makes a woman proud and imperti- 
nent; 'tis not the bufinefs of their fex: the management of 
their families, and religion, oughi only la be their ftutty. 
But for my part, I cannot fee that the fearch after truth and 
reafon, the improvement of the mind, and duly rcftifying 
the judgments, by thofe ruks, and unerring opinions, of the 
wifcfl men, Ibonld any more conduce to the bringing a wo- 
man into errors, than the fearch after virtue fliodd be tTlou^t 
the only way 10 reach us rtce. Nor can 1 conceive, that a 
woman who does mathematicaliydemonlbate, thai Ihcajboh 
is equal i» all it! parts, or 1 and a make 4, is lefs capable of 
managing her houihold, governing her fervantl. ana giving 
her children due education. 

Nor will (he be the lefa a ehriflian, fiir underftaoding the 
fyftem of the univcrfe; but on the contrary, admire that in- 
finite wifdom in the Creator, who alone could make and go- 
vern things fo vaftly farpaiEnK our com pr eh en (ion. On flie 
other hand, it might as well be faid, he who underdands 
Horace and Virgif, is incapable to manage his eftate; or 
becaule he underftands geometry and mathematics, he is- 
unfit to plow, fww, or buy and fell the produftaof the fame. 
Whoever Ihould afl'ert theft things, muft by all the world 
btt thought guilty of the greateftmadntfs or ftupidity. Igno- 
rance never fets a value on any perfoa, but has always been 
found a conftant attendant on fclf-conccit and impudence ; 
when learning is the way to modefty and good maroers. Ig- 
norance is for ever incapable of knowing and doing right ; but 
knowledge like a diamond polifhed, cuotc ULu.'QLOA'^'i.'^ W^<.'^. 
Sla /hntri- Halt, Ltndon, 
-^4th ofaugii/l, 1720. P«a4( 



f 19* L AD I ES' D I A R I E S. IBfigitOft'] . Z7az» 

•~ Paradoxes an/hvered^ 

Firjl Paradox an/huer^d* 

All the fenfes are properly by the touch ; in feeing, the 
object touches the retina ; hearing, the found touches the 
drum of the ear ; Imelling, the eSluvias touch the fenfo- 
riiUD^ tafiing, the palate^ &c. 

Second Paradox anfiuer^d* 

\ . Neither at the center, nor any part of the earth,, can anf 
one obferve all the celeftial bodies at one and the iame in- 
ilantof time. 

$d. This is meant a floating iiland» Femonng by the fea. 

4/i. The places are not fuppos'd on the furface of the 
«arth^ but neaxer to the center, where the longitudes all 
, coincide. 

The 5th par. means, with both, not each 3 tiroes ; the 
. poft 6m took Leander's letter, %d Hero's anfwer, }d brought 
It to Leander* 

Solutions to the quejlions. 

* J. The *isth ^ejiion afifwer^d. 
The author's folution is, the payment muft be April 30^ 

IL The 



* I. QjLT E s T I o N 75 Jolved, 

The Aim 3*0/. being due the a 9th of September, and the other 

film iox/. due juft 5 years afterwards; the meaning of the quedion 

is to find fuch a day between thcfe two times, as that the whole 

Aim 5xx /. being then received, neither the receiver nor deliverer 

may fuffcr any lofs; in which cafe it is evident that the interelt 

of the 3x0/. for the time it is kept beyond the time when it was 

due, muft be equal to the difcount ofthc xo^./. for the time it it 

received before it it due* 

Hence 



^0. !%• Qj7 ESTIONSAtlSW^JlBO. Sfl 

* 11. 7fc fM ^eJlhM dutfioer'd fy Mr. DoddL 

The wine that each body pi atonic will hold^ 
In the numbers annexed, is demonftrably told. 
The dodecaedron, fb much does contain^ ~ 809*074 W* gait* 
The icofaedron wiH hold, it is plain ; ^30*143 

Hexaedron's content, in this number I (hew^ 105*58 
Thus much the odaedron affords unto you ; 49*77 
Divide the lafl; fum exactly by 4, 
Tetraedron that quantity holds, and no more. Z2*44« 

m.nr 



Hence then, denoting the time for the difconnt by x, and con-' 
fequently the time for the intereft, or till the whoie muQ be paid, 

by 5 — X ; by the rules for infiereft and dticount, 310 x 

K 5 — " Jf = x<5 X 5 — * will be the intereft of 3*0 for the time 
5 — X, and 100 + S * ! i^ ! • *©* • *-*— ; — = the dUcount of 
»oi for the time x, the rate ^ intereft being % per cent Oonfe- 
vqucntly .itf x s — x =r — ; benee x* + %i\x = 100, and 

X == 3*239888. Wherefore % — x = r'7tf"year* nearly =r lyr. 
^77 days ; >vhich being added to Sept. %9% we have die jd of July 
J7AX for the day of payment. 



• IL Qu X s T I o N 7^ JAvei, 

By page 404 &c. of my Mcnfuration, it is found that the fbltdr« 
ties of the five regular bodies, the fide of each face being %^ irlll 
-be thus : 

Tetraedron =z 0TX785113 . 

Hexaedron = z'oooooooo 

Od):aedron = 0*471 404 ;x 

Dodecaedron =: 7*66311895 

Icofaedron = 1*18x69499. 

Then, fince fimilar folids are at the cubes' of their lilke' fides,' 
each of thefe numbers being multiplied by £4389 the cube of up, 
the products will be the contents of the bodies in inches ; and if 
the(e contents be divided by x 31, the inches in avrinA^VVoGL^^^c^ct;. 
"Hill rcfult the ievcral numbcn of gaWonft a» Va <iEiJ& <^^BCQa^ ^s^'oss^* 



If* 
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* in. The nth Suejhn anfwer'd by Mr. Crabb, Mr. Allen, 
Mr. Failes, Mr, Chorley, Mr, Finch, Mn Gurney; Air, 
Dodd, and Mr. Whke. 



^4*27^7 chsuns = sac. iro. oSper. 



IV. ^tpton 




♦ III. Qj/ E s T I o N 77 folvetU 

In this quefBon are given tlte vertical 
rngle, one fide, and the alternate fegment 
of the bafe; viz. the angle ABCzz ixo 
degrees, BC =: 8 chains, and A? -=: 

5-{4 chains. 

Put*4r = JBC= 8, ^=>fP = 5TT» 
5 s= J \/3 fine of the angle ABC ot i xo", 
md z^iPC^ Then, by right-angled tri- 

a^ngl^^, BP = v^rt»— 2», andv45 = V^»H-fli — 2» ; ^BX 
B C X fine Z. 5 = twice the area = 5 P X ^ ^t *hat if, 
115 >^i» -|- tf» — z* = i + r . >\/rt» — 2 * ; and this, by fquaring 
both fides, and writing the numbers inflead of the letters, becomes 

•48 X 1674s — 169 z* =77-4" 13 zi* X 64 — z», which will be an 
equation of the 4th order ; and by expanding it out, the root z may 
be found by converging feries.' But the root will be much eafier 
Ibufid by the method of Trial and-Krror, from the equation as it 
here (lands; and by this method z will come out 7*077 or ^1\, 
Hence the bafe ^C is 13, and the area 24'2,48*rquarexhains. 



Scholium, 

This problem is the fame as to divide a given angle into two 
parts fuch, that the tangent of tlie one may be to the fecant of tb« 
oUier, in a given ratio. 



No. l8. QjTESTIONS ANSWERED. 19^ 

* IV. The l^th ^uejlion anfwer'd by Mr. Hawney, Mr. 
Failes, Mr. White, Mr. Williams, and Mr. Finch. 



The dial's new latitude fouth 
New declination wed — 
Dift. of fubflile and mcrid. 
The ftile's height — — 
Diftance of merid. and hor. 
Plane's differen. longit. — 





h. 


equin. h.dilh 1 




f 


Q # 




VIII 


140 9 


143 I» 




IX 


i^J 9 


ia8 ao 


o ' 


X 


no 9 


112 24 


4 58 


XI 9J 9 


84 18 


a6 31 


XII 80 9 78 j6| 


78 j6 


I 


65 9 


62 33 


63 3 


II 


50 9 


46 53 


54 29 


111 


35 9 


3» 7 


80 9 


IIII 


ao 9 


18 8 




V 


5 9 


4 36 






Sub— 


Stile E. 




VI 


9 51 


8 48 




Vli 


24 51 


22 26 




VIII 


39 5» 


36 38 






V. '^ejliou 



t IV. QjJ E s T I o u- 78 y^/vf^. 

The meaning of this queflion is, that fiippofing in the latitude 
of S3® (north) a plane to face the north-weft quarter, making an 
angle of 43« i j' with the weft line, and reclining backward towards 
the fouth-eaft quarter 49** xo', if this plane be moved along the 
fame meridian continually parallel to it* lirft fituation, till it be- 
comes an upright plane ; to find then the proper requifites for a 

ConJiruflic7i. 



dial to be defcribed on it. 



Let EL^N be tire 
horizon and Z the ze- 
nith of the place in lat. 
5 3«, P the pole, LZ N" 
the pofition of ihe plane 
making the angle EZ L 
z=. 43^^ 15', EZ^be- 
ing the prime vertical, 
PZDA the meridian, 
and E D ^ the equi- 
nocl'al. Perpendicular 
to LS draw ZB equal to 
49° 10' the reclination, 
and draw the great circle 
LABN, which will be the plane ^jt \.\\t CCiaX, A \>^vft^^-^ '^^'^ 
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V. ^efthn 791 anfwer'd 

This qucftion was imperfedtly proposed, nolat. being ihced, 
lb' aiifwers may vary for different places. The propofer, 

in 



•place required; alfo draw the great circle or meridian CPF per- 
pendicular to NA L F. 

Then D A will be equal to the new latitude fnuth ; in which the 
plane will be upright, the angle ZAB the co-dcdination, A¥ the 
the didance of the fubflile from the meridian, P C the (lile*s height, 
A L the diftance of the meridian and horison, and the angle APF 
the plane*s diflerence of longitude. 

Calculation, 

1. In the right-angled triangle ^BZ, given Z B the reclinatioQ 

rr 49*' 10', and A.AZB the declination =: 43® 15'. Then 

As Cof. Z. ^2^5 = 430 xs' : Radius :: Tang. Z5z= 49^*0': 

Tang. -rfZ = 57® 58' ; from whieh taking ZDzzss^, there 

remains DAzz: 4^ 58' the new latitude. 

As Radius : Sine Z.AJZB :: Ck)f. ZB : Cof. Z^ = «3** ap% 

whofe complement z6^ 31' is the new declination. 

As Radius : Sine ZB :: Tang. AZB : Tang. -45 = 35** 31' the 

complcmtnt of 54? x^' the dift. of merid. and horiz. 

%.- In the right angled triangle AFP, are given AP z=: 94° 58' » 
and Z.A z= (i8o«-— 630 29' =) ixC« 31'. Then 
As Radius : Cof. Z.A :: Tang. -4P : Tang. AF =z jS^ S9* the 

. diftance of the fuMile from the merid. 
As Radius '. S. ^P : : S. Z-^ : S. FP = ii6<» 57', whofe fup- 

pkment (53® 3' is the ftilc's height. 
As Radius : Cof. AP \i Tang. Z A : Cotang. Z P = 80*' 9* 

the plane's difF. of longitude. 

Now this 8o«' 9' , or plane's difference of longitude, fliews that 
the diftance, on the equinoctial D£, of the hour line PAoiJx, is 
60® 9' from the fubflile PF\ and which is therefore {tt oppoflte 
to it in the table to the original folution. The equinodkial diflances 
in the fame column of the table, belonging to tl»e other hours, arc 
found by the continual addition and fubtra<Stion of 15®. And the 
fcveral diflanccs, on the plane of the dial, in the other cohimn of 
tbe table, againfl the cquinodlial diflanccs, are all found by this 
proportion, As Radius ; S. C3® 3' the flile's height : : Tang, of each 
cquino<5^ial didance : Tang, of the corrcfponding diflance on the 
plane of the dial. For if P G be any hour circle ; then, in the 
right-angled triangle PFGy As Radius : S. PF :: Tang. Z P : 
Tang, oppoflte fide FG. 

Note. In the table to the original folution, for the diflance on 
the plane againfl the hour XI; the author has fet 84® 18' inftead 
^fjts fupplement; or rather indcedi ihould be 95® 46' the fup. 
^^^r" 14' MS appcari by calculatioa. 



Tfo. i8. QjJ estionsAnswered. 1^5 

in latitude 53 18, as alfo Mr. Crabby Mr. Allen, Mr. Fincky 
Mr. /f^rf//, Mrs. Dody and feveral others, anfwer. 

Time of the day a ho. 6 min. altit. and azimuth 48 ao, 
length of the oppofite fide of the room 7*29216 foot, height 
10*97, breadth of end walls 3'a45> May i, I7i9> London.* 

VI. TEe 



♦ V. QjJ E s T 1 o N 79 filved. 

With the above origioal anfwer, fup- 
pofmg the latitude to be 51* 3x' that of 
Loadon. Then, in the annexed figure, 
H P be (he pole, Z the zenith, and 
the fun ; we have given P Z zz 38° a8' 
the co-latitude, P0 = 7x* 6' the co- 
dcclination for May i old (lile or May 1 7, 
new flile, and the fupplement of the 
angle Z zz: the complement of Z ; to 
find the hour angle P. 
' Put and ^ = the fine and cofine of P Z. c = the cofine of 

P , and X and ^i — xx =: the fine and coUnc of Z ©, or co£uie 
and fine of the Z, Z, 




Then , by common* trigonometry, <7XX+5-\/' — jcx=:c. Hence 
by completing the fquare and extradling the roots, we obtain x zz 
'^93774^ =r the co&xe of 46^ 4'' the altitude and azimuth. Alfo, 

as s. P0 : 8. Z :: s. Z0 : s. P n ^V^J" , ^* (putting dzsi' 

d 

s. P0) =: '5x50344 = the fine of 31** 40' ; which, at is** to tUc 
hour, anfwers to x h. 6f min. afternoon. 

Again, if AB CD reprefent the floor of the room, S the fpeculum 
in the middle of the fouth fide D C, 
and B the eifl corner, and SB he 
drawn ; then will the angle JB be =: 
46^ 4' = the azimuth from the fouth ; 
alfo the triangle formed by SB, the 
height of the room, and the relflc<5ted 
ray, will be fimilar to the triangle 
SBC^ becaufe the altitude is equal 
to the azimuth. Wherefore, if J and 
c denote the fine and cofine of 46" 4' 

the azimuth, or the fines of the acute angles of the faid two tri- 
angles, and z the line SB ; then will SC bczzsz, CB:zzcz, and 

^ : s :\ z : — =: the height of the room. Now, if the ix^-a.^^ 

c - - 

S * ^^ 

I 
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* VI. The Zofh ^leflion anfwer'd. 

In regard the diameter of the earth is varioufly com- 
puted ; the anfwers to this niufl differ from one another ac- 
cordingly: Mr, Crabb anfwers 1469,98^,847,541 years, ac- 
cording to 60 miles a degree. 



t VII. The Ziji ^lefilon anf'u:er'J. 
250 pound coft, and 90 gain. 



VIII. The 



flic end BC be 80, then ~ x <^2 = iS* = 80 = a ; hence z =: 

c 

V- =: io'54, and then the breadth J5C = 7*3123, the length 

S>C zz, 15*1804, and the height = 10*94. 

s z 1 s^ z^ 

But if the area of the fide D C be 80 ; then — x » i 2 = 

c c 

= «; hence z == u^, and then the breadth r: 5*0 75 » the 

I'ength =: 10-535, and height r: 7*5^3 1* 

• VI. Qj7 E s T I o N Bo. 

-By the quelb'on, 6 x ix x 1000 = 7x000 cubic yard? of water 
run in an hour, or 7x000 x 14 x 365 J = 63115x000 cubic yards 
in a year. Now if the circiHuference of the eaxth he xi6oo nau- 
tical miles, then t=====iicr — - nautical miles or 

3-i4i59&^* x<^ 

xigQo? xi7go^ X7^ ^^^^^ ^y ^5 ^il, ^ jjj^ content of the earth ; 

3.I4I59&C.1*X64. 
tvhich being divided by 63115x000, the quotient is 1334x89000000 
for the number of years required. 

So that the fird Bgure in the original anfwcr fecms to be falfely 
printed i fur x. 

t VII. Q^u E s T I o N Si ^folved. 

In this qucftion, are given the diiFcrcnce of two numbers, and 
the fum of their fquares, to find the numbers. 

Put d^z 160 the difFcrencc, s =r 70600 the fum of the fquares, 
and X zz the coft. Then x — d zz the gain, and x* -4- x — a.* 

. .- TT ^4- \/xi — 5* 
zrzjt* — idx'^d^izzs. Hence X = — i-3^ = 250 

2r 

the co/tj and ^ — </ =z 90 the gpL\ii lequiicd. 



No. l8.. QjJESTIONS ANSWERED. X^f 

* Vm. The B2d ^lejlion anfiwcr'd. 
The perpendicular height 55*5234 k^t*> 

t IX. The %%d^ifjlhn artfwer'd. 

The firft man travels 7 times round the globe, 151 aoa* 
miles; the fecond, 11 times, or 23 7600 miles, and in 21555 
days, or 59 years, 

5%- 



• Vlir. Q^ E S T X O N 8l. 

Put j=: 5o the fide, 30053 the content, and z zr. the perpendi- 
cular height Then the radius of the bafe will be ^aa — zz, the 

area of the bafc zr a<a — zzy. 3*1416, and the content z= _.— — 

X 3*i4i<5 ::= 30063.; hcacc z =r 55'5i44^ = the perpendicular re— 
quired* 

f IX. QjJ E s T 10 N 83; 

It is evident that the number of times round each perfon travels j» 
before they meet, will be diretStly as his rate of travelling. The 
queftion then only requires to be found the Icaft two whole num-, 
bcrs that (hall be in a given ratio; and fuch two numbers it'is- 
clear mofl be the leaft integer terms of the faid ratio. Now the 
given terms of the ratio are n^-^ij and T^^^ff °^ 7*1 iy* ^d 
by dividing the former of thefe terms by 11, and the latter by 7,. 
the quotient of each is i^^joT' therefore the leaft terms of the ratio- 
are 7 and 11, and which of confequence give the number of titncti • 
each travels round. 



»j 



t$9 
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Tke Prize ^^ion anfnuer^d hy Mr, J. Jope, jun. 



The whole vacuity 18563*74 
Vac. even with diag. la 156*85 
Remaining part — 6406*89 
Liquor, 27*735 'wine gallons. 



Length at top 5*591 
Breadth — %''7.^^ 
Length at bottom 4*5969 
Breadth — 1*2780 
Depth — i*i774 
Diagonal — 2*1300 

The prize of 10 diaries ivas *wcn hy Mr, Rich. Bumell 0/ 
Denujour/y in Torkjhire, 

Of 



•pRrZEQ.VESTlON, 

Let ^ B CD £HGF be the tiough, its depth D J, bdag a per- 
pendicular from top to the 
tiottom. Then by comparing 
the words of toe quedion 
-with this figure, the condi- 
tions will appear to be thus : 
Of the reaangle £FG H the 
perimeter is ii*75) and the 
area = 5*875; H£ = EK 
= f of Hii: the ncarcft dif- 
tance of CA from AD \ and 
H£, KK are alfo each = 
the diflance between CD 
and H£> in confequence of 
which ELz^ LI will be e- 
qual to the half difference of 
both the lengths and breadths 
at the top and bottom, and 

therefore the foHd is a prifmoid, and not the fruftum of a pyramid : 
And it is required to find the whole content, as well as that of the 
wedge ADEHGF. 

Now if X and y denote the length and breadth of the bottom, 
then XX '^ xy =: 11*75, and.jrjr = 5-875 = x -+-;'. From thcfc 
equadons we find x =r 4*597 = EF, and y =1 i-x78 =: EH =: EK, 
And therefore HK = f £ H = x-i 3 . Then in the obtufc ifofccles 

triangle HEK, by Eucl. II. la, £L = LI:=i ^^*-^^* -^W* 




= -^ 



VH£» — zH£» 



ITE 



xEH 



=: -^jHEzn '497 = half the difference be- 



tween the lengths and breadths ; and wliofe double therefore 
being addcrd to the length and breadth at bottom, we have 5 591 
ezj^I^, and ik'ijz ziz DC, the kneth and breadth at top. AJfo^ 



Of the EcUpfes in 172 1. 

In this year iliree times the fun wid moon are Within the 
bounds of eclipOng, at the conjunftion; and three times the 
fun and moon in oppoliiion, the earth will interpofe and 
eclipfe the moon, 

I. Moan eclipfed January *, the greiteft obfcuration at 
Coventry i6 mm. after j in the afternoon, but the eclipfe 
endsaj the moon rif«, fo can't be feeit. 

a. Sun eclipfed Monday the i6(h of January, at 8 o'clock 
at night, after fun-fer, invifible. 

3. Moon eclipfed Wednefday the iSth of June, 4omin. 
palt 8 in the morning, the moon being then fet, invifible.* 

4. The fourth is a vifible eclipfe ai the fun on Thurfday 
the 13th of July, exafliy at 8 in the the morning. 



The beginning 
Viilble conjunift. 
Create ft obfcur. 
The end 
Whole duration 
Digits eclipfed 



London 


Joveniry London bv 


Coventry by 




■Leadbettei 


Chattock 


VII it 


7 ifi 






VIII 7 


8 I 


7 4J 


S % 


VIH I 






7 J6 


vni 36 


S 30 


7 n 


E z% 




t n\ 








t 15 


I 35 


I '3 



by riglil-angleil 



\/he'- 

TClTcI. 

Then, by page 
ABEUGFh — 



Dl = KL := t/KE' — EL^ — 
^ = i'ij74 = the Jepihof the 



nfutation, the content of the ncdge 
- X EHX DI=3'70jB7) cubic fret 

or ^ 5407'io4 inches =: ij'jiH wine gallon!. And tlie content of 

the wedge WBCPHa = ^ - ^" - '^'^" -XQ ex DJ:=roi,tSjt. 

cubic feet ^ iitsi'n inches. AlCa llie lum of thcfc tnu u 

10*741811 feet ^ iSsttj'ST iDcbci. 



i 



I A thin penumbra. 

I The (li.idoiv is jiUinly entered. 

• Moon whollj covttci. 



/ 
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5. Sun edipfed December S> at i in the morning, in^iiible. 

6. Moon eclipfed Friday Dec. aa, total, and part vif. % ev. 

\ 



The time at Wirkfworth by 
Adraftea*s calculation. 

h. m. 

The begin, evening Xll 39 
Begin, of total darknefs I 37 
The middle — H 33 

End of total darknefs III 18 

The end IIII aa 

Whole duration — 3 43 

Digits eclipfed — ao 48 

D 's lat. at begin, fouth 5 10 

At the end north afc. 6 30 



Coventry by 
Chattock 



o 

1 
% 

3 
4 

3 

20 

% 

7 



39 

30 
20 

24 
48 

39 

50 

o 



London by 
Leadbetter 



o 

I 
% 

3 

4 

3 
20 



3* 
3« 

16 

21 

49* 
17 



E. M. 



The moon will not rife till near 4 o'clock, and the eclipfe 
near done. 



Nciv Paradoxes.. 



1. There is a certain place in the ifland of Great Britain, 
■where the ftars are vifible at any time of the day, if the ho- 
rizon be not o'ercafl with clouds. 

2. There is a remarkable river on the continent of Europe, 
over which there is a bridge of fuch a breadth, that above 
three thoufand men abreaft may pafs alqng the fame, and 
that without crowding one another in the leaft'. 

3. There is a certain ifland in the vaft Atlantic ocean, 
which being defcry'd by a (hip at fea, and bearing due eafl 
of thefaid ihip, at twelve leagues per eiUmation; the trueft 
courfe for hitting of the faid ifland, is to (leer fix leagues 
due eaft, and juit as many due wefl. 

4. A Paradox hy Mr, ), Lumley. 

The day that \ was born, my father he 
Laid by five pounds, and faid it was for me : 
And wnen e'er my birth-day came, he never fail'd 
To add five pounds (his love fo much prevailed) : 
At twenty-four, and upon my birth-day, 
I wedded was, my portion he would pay : 
Jufl thirty-five pounds; (I full twenty-four) 
How comes it then m^ ponion was n© more ? 



No.x8. New Questions. AOY 



New ^uejiions. 

I. ^efiion %A> h ^f' Sam. Dicker. 

Within Megora's city, thro* the wood» 
Caird Jupiter's, t*th' caftle Caria, ftood 
Two fmall fquare temples ; to NyAelius Bacchus 
The one, the other t* Apoftrophia Venus, 
Were dedicated ; and their pavements laid 
With foot fquare ftones ; but Venus' temple ftray'd. 
Each fide thereof, exceeding Bacchus, lay 
Full twehe foot farther ; but thefe pavements gay 
Contain two thoufand Ax fcore ftones : Pray teU, 
Each in its fep'rate length ereded well. 

II- ^(efiionZs, By Mr. Moyle. 

'Twas in the pleafaot month of May, 
The leaves were green, and flowers gay; 
The winds lay ftill, the air was dear* 
Only one cloud there did appear; ; 

Which I by obfervation found, 
Twenty degrees above the ffrouqd. 
In altitude bright Sol was then , 

Above the cloud degrees fifteen ; 
The (hadow of the cloud, I found. 
Did from my flation touch the ground. 
In yards exa^, as e*er cou'd be, 
The fame you in the mar^n fee. [S304 J^r/^l 
This being known, to roe declare. 
The douas height perpendicular. 

III. ^ejlion 86, hj Mr. Jof. Dog^arty. 

Three (hips fail'd from a certain port to fet. 
To difFercnt ports, whofe latitudes agree ; 
Fifty -five leagues the fir ft faiPd, fouth his coaft. 
Th' others to coafb unknown, 'tween fouth and weft j 
Till each arriv*d at his true deftin'd poft. 
When they afunder leagues fifty-feven were juft : 
Angle * thirty-eight made. Whence they begun, • Dfgnes ■ 
Pray tell me what the (^Ourfe, and diftance run? 
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IV. ^eflhn 87, by Mr. T. Williams, of Middleton-fioney. 

A friend did buy the other day, 
Some land^ a new unheard-of way ; 
Tth* latitude of fifty-two, 
And by the methoa here below. 

'Twas to be bounded by the fliade 

That, March the tenth, a tall tree made> 

Betwixt the hours of eight and one ;. 

Therefore triangular when done. 

The topmoft fhade the bafe muft fhow. 

And by the bodies the fides you'll know. 

One angle will be at the tree, 

In height one hundred feet and three. 

Now, fir, IVe fent to you, for fear 

The fun (hould not that day appear; 
, Pray (hew the lengths and area clear. 

V. ^eflionZZ, by Mr. Chrif. Harris. 

Suppofe a polygon, ofleven equal fides, were, inclofed 
round about with millings, each being an inch in the diame- 
ter ; the (hillings that reach round, juft pays the pur chafe of 
what is inclosed at this rate : 

The (hillings which do for one acre pay. 
Are eleven times the number of acres : Pray 
What number of acres inclofed muf^ be, 
And the price of each acre pray let us fee? 

VI. ^ejlion Sy, by Adraftea, ivho in it anfwers all the" 
Enigmas in the lafl year's diary. 

In ancient times, when Minos kept his feat. 

Of law and juiHce, in the i(le of Crete ; 

Then curious arts in infant drefs appear'd. 

And none of failcloth's mighty ufc had heard : 
Mechanic (kill, fcarce Mujhroom height could run, 91 

Which Winter froft dcftroys, and Summer fun. 90 

Till Dasdalus, accus'd of murder, came, 
Whofe art affix'd a proverb to his name : 
A labyrinth he form'd, more intricate 

Than thofe wherein Newcaftle Coals they get ; ^ Lat. 

In which himfelf and fon were both connn'd. 
When glorious Reputation fir'd his mind. 97 

What hard(hips mortal men are born to feel. 
No Coach turns half fo fad: as fortune's ijoheeL ifl Laf. 

Difcord began in Candy's court to reign, 94 

An iDJur'd hufband can't forgive the queen ; 

Nor 
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Nor thofe were privy to her guilty love. 

But Daed'lus* arts muft Dsedulus remove. 

Some Plumes he got, drawn from the grey Goofe wing, 95 

To make a curious prefent to the king. 

Which pinion-wife, he fix'd unto his arms. 

And fwiftly flew from the impending harms : 

Leaving Pafipha to bemoan her crime. 

Or with her Thtmhte^ to beguile her time. 95 

While he in Cuma, to Apollo raised 

A fplendid temple, where the god was prais'd. 

Had Icarus a (heet of Pins employ *d, 99 

When Sol's refulgent rays with wax he try'd. 

His fate fevere, perhaps had milder been. 

And he once more, perhaps, his father feen. 

But where do poets rove r His wings were fails. 

Which Boreas* Bellows filPd with ipeedy gales ; 9:^ 

And when immur'd, as a fufpicious gueft, 

Himfelf and others by their aid released. 

Some malcontents, in number twenty-four, 

With fpecious ^romifes his aid implore : 

Tell him, the charges they'll with joy defray. 

Name but the fum, and they'll the money pay. 

My coft, fays he, is all that I demand ; 

Twenty-four pounds, paid down, when next we land: 

But as you different in your orders be, 

rJl have you to this methed all agree ; 

The captains each a certain fum mall pay ; 

The captains' mates, each half as much as they; 

The common Hiilors, one-fourth part of that; 

Haifa fliilor's (hare muft be each Doy's lot. 
Now tell me, artifts, how many there were 
Of every fort, and what was each one's fhare? 
For Cretans, fam'd for treachery and deceit, 
Denv'd their promife, and ne'er paid the debt : 
So after-ages may their fums rehearfe. 
Or iing their numbers in heroic Verfe^ Prizes 

VII. ^ejlion 90, by Mr, Deare. 

A dying kniglit, in riches who abounds. 
Leaves an eftate worth (ifty thoufand pounds : 
This for two hopeful children he defigns^ 
And that they thus divide it, them enjoins; 
Tlie elder fon the greater fliare muft take ; 
Which being fquar'd, the fquare thereof will make 
A number equal to the younger's ftiare, 
When multiply'd into the pounds that are 
In the eftate. Their portions each declare. 
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VIII. ^efiion 91, 3y Mr. C. Mafon. 

An elliptical acre of grafs there is g^veo, 
Whofe length to its breadth is as nine is to feven ; 
How long is the tether, and how brought to pafs. 
That a horfe fed no more than an acre of grsus I 

The Prize ^lefiion for 1721. 7he gardens of Alcinmts^ 
from the jeventh hook of Homer'' s Udyjfes^ trafifiated hj 
Mr. Pope. 

Clofe to the gates, a fpacious garden lies. 
From fiorms defended, and inclement fides. 
Four acres was th' allotted ipace of ground; 
Fenc'd with a green inclofiire all around. 
Tall thriving trees confefs'd the fruitful mold. 
And red*ning apples ripen here to gold. 
Here the blue ng with lufcious juice overflows ; 
With deeper red the full pomegranate glows. 
The branch here bends beneath the weighty pear; 
And verdant olives flourifh round the year. 
The balmy fpirit of the wcflem gale 
Eternal, breathes on fruits untaught to fail. 
Each dropping pear, a following pear fupplies ; 
On apples, apples ; figs on figs anfe : 
The fame mild feafon gives the blooms to blow. 
The buds to harden, and the fruits to grow. 
Here order'd vines, in equal ranks appear, 
*"With all th' united labours of the year: 
Some to unload the fertile branches run. 
Some dry the black'ning cluflers in the fun ; 
Others to tread the liquid harvefl, join. 
The groaning preffes foam with floods of wine. 
Here are the vines in earl y flow'r defcry*d, *) 

Here grapes difcolour'd, on the funny fide, > 

And there in autumn's richefl purple dy'd. j 

Beds of all various herbs, for ever green. 
In beauteous order terminate the fcene. 



Two plenteous fountains the whole profpedl; crown'd, 
This thro' the gardens leads its flreams around, 
Vifits the plants, and waters all the ground ; 
While that in pipes, beneath the palace fiows. 
And thence its current to the town beflows : 
To various ufe, their various flreams they bring, 
The people one, and one fupplies the king. 



} 
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No. i8. New Qjj e s t i o n s. ao^ 

The king's pipe delivers the water ten foot and an half 
(Englifh meafure) below the furface of the water in the 
fountain, by an inch and three Quarters bore: His brewing, 
once a week, takes fifty hogftieads of water, (wine meafure) 
kitchen, landry, other ofhces, &c. ^yq hogfheads a-day. The 
people have occalion for twenty hogfheads a-day ; their cock, 
of two inches diameter, is below the fountain twenty-two 
foot. His majefty fo much delights in a morning walk to fee 
the waters undifturbed, that his orders are, that the cocks 
fliall but run once every day, and that in the evening; fo 
long only, as may fupply next day's confumption, and for fo 
much in his refervoir, as fupplies his brewing each week. 
Then if the velocity or motion of the water be equal to that 
of an heavy body, acquired in thefe defcents; and alfo, it 
be premifed, that heavy bodies accelerate as tne fquares of 
their times, as fixteen fo©t the firft fecond it falls, &c. How 
long every day ought eack pipe to run, to give the king and 
people their due quantity? 
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A Dijfertation on Engines. 

* 

Amongfl: the many ufeful inventions^ thofe engines that 
are mov'd by the wind, water, horfes, &c. fuch as mills« 
water- works for towns^. gins, and machines for draining of , 
mines, are not the lead valuable : tho* generally very inarti- 
«£cially pcrform'd, more efpeciaJIy the Tatter. 

It were much to be wi{h*d, they who write on the mecha- 
nical part of the fubjedt, would take fome little pains to 
make themfelves mafters of the phiJofophical and mechanical 
laws of (motion or) nature ; without which, it is noorally 
impoflible to proportion th^m fo as to perform the deiired 
end pf fuch engines. We generally fee, thofe who pretend 
to be engineers, have only guefs*d, and the chance is, they 
fometimes fucceed; elfe they have made them like others 
that have done pretty well. But he who has fkill enough in 
geometry, to reduce the phyfico mechanical part to numbers, 
when the quantity of -weight or rnotion is given, and the 
force deCgned to move it, can bring forth all the prof>or- 
tions, in a numerical calculation, fo as it may be almoft im- 
poflible to err. 

For was I to raife a certain number of hogfheads of water 
in an hour, by a water-wheel, I muft firft find the quantity 
and velocity of my aquaedu^l, dcfjgn'd for to fall on my 
wheel, from which I may proportion the diameter of my 
wheel; and fuch pumps, fuckers, forcers, chains, or buckets; 
as that the force on my wheel may be fo far fuperior to the 
weight of the columns ©f water to be raifed, as it may be 
capable, by a certain number of revolutions in the hour, to 
iit my purpofe, with due regard to the fridion of the engine. 

The following table I calculated in 1717, for a particular 
fort of engine ; wrought bv the preflure of the atmofphere, 
on the vacuum of an exhaulted receiver; which is eafily done 
16 or ao times a minute : the atmofphere prefling with a 
"weight near 15 pounds avoirdupois, on every fquare inch 
contained in the furface of the pifton or fuclcer, when the 
mercury ftands at %()\ inches (a medium) in the barometer. 
The ale gallon of 282 cubic inches weighs of pure water 
10 pound 2 ounces avoirdupois. But to allow for fri<5tions, 
and for a confiderable velocity, each inch of the vacuum, 
experience tells us, will raife but about 8 pounds of water. 
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1722. 

The Authors Preface. 

INtelleftual complexions have no defire fo ftrong as that of 
knowledge ; nor is any knowledge unto man more certain 
than, the mathematical Iciences : A ftudy both ufeful and 
applicable to almoft all the affairs of human life. For what 
buiinefs or difcourfe can we enter upon wherein quanlity, 
time, or magnitude has not an immediate concera ? By thele 
we ought to model our arguments, as we would defire they 
ihould be clear, intelligible, and bear the teft of the world: 
a thing 1 have obferv'd almoft generally negledted. 

It has long been a maxim with me, That any difcourfe^ 
rtlatioriy or arguments^ about quantity or meafure, ivhich 
agrees not to numbers y' is in itfelf evidently falje. Aijd fincc 
nothing can fo regulate our minds to think and fpeak de- 
monftratively, as the mathematical faiences, it may fuifi- 
ciently juftify my endeavours to introduce fome few of both 
fexes to the ftudy of them. 

Providence has wifely defign'd, that the fciences and arts 
feverally have their votaries ; and in what condition of life 
foever, each have their delires and objefts fitted to them, 
whence fprings their content and happinefs in each ftate : 
but we generally obferve, above all others, how equal is the 
diftribution of wit, molt being content with their (hare ; 
though few with fortune. Amongft the moft knowing parts 
of mankind, knowledge is more highly preferable than riches 
and vaft pofTeilions, by how much it diftinguiflies us above 
the brutes ; which fortune only puts into a good pafture. 
If we are fallen in a middle ftate between too great a load of 
cares in the world, and the deprellion of poverty, we may 
with Agar be content : And whilit we ftrive to excel eacn 
other in arts and fciences, let not others out-ftrip us in content 
and a good lite; it fhall then be fatisfadtion enough for me, 
if Fm in fome meafure ferviceable to my country, in a Itudy 
not unpleafant to myfelf. 

Pro captu ledtoris habent fua fata libelli. 
GnS, Juxta Covent. decimo nono Auguftij, 1721. 

Intro- 



No. 19* ParadoxesAnswired, 209 

Introduflion and CorreSlions. 

It was a rule laid down by my predece/Tor, that whoever 
fent queHions, enigmas, &c. (hould give the folutions with 
them, and this experience fhews me is very requifite : for it 
may fometimes fo happen, that an enigma may be doubtful, 
or admit of more folutions than one, which utterly deftroys 
the defign. And as it feems very difficult in mathematical 
queftions, where terms of art are to be prefefv'd, to write 
clear, intelligible, and in a fmooth ftile, confining one's felf 
to the jingle of words ; it may not be wonder'd at, that fomc 
queftions have not been fo clearly exprefs'd as to meet with 
a true folution, fuch as their authors defign'd. It is on this 
account I have here corrected fome faults m the anfwers lai): 
year, which are fully demonftrated by Mr. J, Jope^ jun» 

^lejl. 75, in diary 1720. Put n for the time after Michael* 

mas 1719. Then 100 : 5 :: 320 : 16 and x : 16 : : ;; : x6i7, 

the intereft of 320/. Then 3204-16/z == the amount of 320/. 

5 — « = the time the 202 /. was received before due. i : 5 

. 20200 

: : 5 — n : 25 — sn and 125 — 5 « : 100 : : aoa : ' 

125 — 5 » 

= value 202/. at the day of payihent. Then by the qucftioa 

16 « + — • = 202, which by redu(5tion gives n =: 

125 — 5« 
i*76po76 = I year 277 days^ 10 hours. So that the day of 
payment (houia be July 4th, 1721. 

Paradoxes anfwered. 

Par, I anjhver'd. In any deep well or coal-pit, from the 
bottom, if the (haft be ftreight, and there happen-to be ftars 
of any confiderable ma^itude in or near the zenith, youil 
by a minute or two ftedfaft looking up difcover them. Some 
alUonomers have wells for that purpofe* 

Par, a aripwer'd* In feveral places where the water for 
fome fpace runs under ground j as the river Guiadiana in 
Spain. But our own country of Warwick has fuch a bridges 

The river Ichene, from a Saxon word, to fearch or pehe* 
netrate, is denominated the parifh of Long Ichington. On ^ 
common near Over Ichington is a pool whofe flream entcreth 
the ground, and after an intricate paffage of half a mile, 
Cometh ont again and pafTeth along the brook. And Icheham 
Dear Windfor has its appellation from fuch a pai}[a^Q.- 

T 3 1?«^T 
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Par. 3 anffwfr^d. The prime meridian, from whence longi- 
tude is accounted both ways, pafles through the middle be- 
twixt the (hip and ifland, and lb regard is had to the eaft and 
weft longitude, and not to the points of the corapafs. 

Par> 4 aripwefd. The perfon was born in leap year, Feb. »9» 

^ejlions anpmerd. 

* I. The %Ath quefiion anfiver'd by Mr. Cha. Glover* 

Let a = the greater fide, e = lefTer. There's given the 
diflEerence f>f the fides d, and the fum of their fquares z ;. 
which by involution, fubtradion, and evolution, this equa> 
tion is found, 

a = ' ; lo ^ = 3^, ezz 26 the iolution. 

f 11. ^uejlion 2$ anf^ver'd. 

The cloud's height is 1747 yards by the prop. By feme 
tables and rules it is 1744*8 ; but taking no notice of the 0*s 
alt. at the different places, 'tis i746'3. 

III. ^ejlion 



* I. QjJ E S T I O N 84, 

Put z =z the half fum of the two numbers, dzzL 6 the half dff- 
fcrcnce, and 5 := xiio the fum of their fquares. Then 2 -+- <^ 
and z — d zz. the two numbers; the fum of whofc fquares is 

>zz -^ xdd = %. Hence z =: s/\% — dd -=1 y'1060 — 36 — 
3*^; and therefore 38 and a6 the two numbers. 

t II. C^u E s T I N 8j. 

Let 5 be the fun, C the 
cloud, and the obferrer, all 
hi the fame vertical plane; 
upon the horizon OP let faU 
the perpendicular CP the 
height of the cloud; draw, 
S C, and produce it to cut the 
horizon in A the fliadow of 
the cloud. Then OA will be 
given =: X 3 04 yards, the angle 
AOC^zxo^\ andifihecle- 
vativn CAP of the fun at A 

be 




No. 19. QjJESTIONS ANSWERED. aH 

* III. ^lejllon %(i atipwer'd hy Mr, John Jope, jun. ofLoap 

in CornnxjalL 

X* + a^x^ 4- ^» + 2/^*x* -h %ah-^x = ~\^t --* 

^ * ^ * — h^. Where x is found =: 1 5* 1 03 : whence the courfe: 
is S. i5*» 21' W. and the diftance = 57*035 leagues. The 
other courfe is S. 53® ai' W. and the diflance 9a* 1351 leagues,. 

A full and complear algebraic folution, by Mr. Andre'w^ 
room will not admit; 

IV. ^ejlion 



be fiippofed z= the elevation SOP Tit 0, then- the angle CAP =: 
35**, the Z.OAC = 145*^, and j^OCA = xs«* Hence, As. 

s. A ACQ : OA ;: %. jLAOC t AC zz ^^-^ X ^0; and, iit 

4. 15*' ' 

the triangle A PC, as 1 (rad.) \ %. Z. CAP :: ^C : CP -zz^ 

s. X"0^ X s> ? ?® 

— — y^ AO zz, 1746*34 yards, or near a mile for the 

height of the cloud. 

But as 1304 arc rather above i minute of a degree of a great 
circle, the ^ CAP will be about 35° i', and then CP =s 

-, y, AQ -zi 1 745' 17 yards the dillancc,. a little 

8. 15° 1 

lefs tiian before.. 

♦ in. Qjr I s T I o N 8<y. 

The meaning of this queftion is, that thr^e fliips fail from » 
port to three other ports in the fame parallel of latitude ; the one 
of them fails dirc(St fouth a given diftance, the othe* two between 
th« fouth and weft', the differences of their courfes being given, 
and the diftance between their two ports. Or, in other words, 
Given the bafe, the perpendicular, and the vertical angle of a tri- 
angle, to find the reft. 

Let C, P, A, (fee the laft fig.) be the four ports; then CP = 
SS leagues, -40 = 57 leagues, and Z ACQ =z 38®. Now, by 
prop. 1 3 Simpfon's Trigon. As i : cot. f Z. ACQ : : 

iAO X CP : OC^CA]^ — AO'^ i hence 0(7 4- CA = 
AyTAO^^ xAOxCPx col.*i Z.ACO =\/57*+S7XUox cot. 19«- 
= i4«-487 the fum of the fides. And, by prop . 14 of th e fame, 
' : tan.lZ'^CO ;: 2 ^0 X CP : AO^ ^ &C ^ CA \* ; and 
he nce PC — C-rf = ^AO* -^zAOXCPX tan. i /LAC^ = 

V^S7* — J7XI10X tin. 1 9« = 33'oi« the difference of the fidco. 
Then, the half fum increafed and diminiflied \x\ Uvc V:aM^&Kx^x»»c^ 
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* IV. ^eJHon 87 anfwrd. 



hours 


0's alt. 


azim. 


leog.fhade 


The xoth March. VIII 


i7« j6' 


65^3*' 


318-2 * 


latitude 52. IX 


»J 48 


51 45 


»I2*9 


X 


3» 13 


36 14 


163-4 , 
I39'*3 


XI 


36 29 


18 47 


XII 


38. 


dO 


131-83 


I 


36 29 


18 47 


I39*»3- 



0^ 



The figure will be triangular, the fliadow at 8 and i, being 
two of its fides, and right lines ; the third (the path ot the 
nodus or top of the tree) a curve line, of the conic fedlions, 
about 334 foot. The content 22200 iiquare feet = 2ro. iper. 
and 148 fquare feet. Thofe who have taken the horizontal 
dliitances^ with refped to the pole, inllead of the azimuths, 
have given falfe foiutions. 



ThL 



ts 



wc have 89*7515 and s<J'7355 for the two diftances CO and CA, 
Again, as 146*487 (fu«n of fides) : 33'oi<J (difF. fides) :: cot. 19^ 
{^\ /^OCA) : tan. 33O ix' z= half the difference between the 
angles A and ; and from the half Aim and difference thofe angles 
arc found = 104® xa' and 37® 48' the complements of 14® la' and 
5i® la' the two courfes required. 

It is evident that this problem will be confli;udled, by 4cfcribing 
on the given bafe AO 2, fegment of a circle to contain the given 
vertical angle; and then a Bne drawn parallel to the bafc at the 
diftance of the perpendicular from it, will cut the circle in the ver- 
ttz of the triangle. 



• IV. QjJ E s T I o N 87. 

The piece of land in this queflion is a triangle on the horizontal 
plane, of which two fides are the fliadows of the tree at 8 and i 
o'clock, and the third fide the line defcribed by the fhadow of the 
top of the tree between the fame two hours ; and this third line 
will be right as well as the two former, and not a conic fedlion, 
bccaufc the fun is in the equino<9:ial, it being the loih of March 
did fiile. The faid third line will alfia be diredtly eafl-and-weft, of 
perpendicular to the meridian or fhadow of the tree at x» o'clock. 



No. 19. 
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ai3. 



This queftion may he ivr ought thus : 



As cotang. lat. 5*^ o* 9^*89480 
To radius — — — lo'ooooo 
So tang, altit. 17 56 9'5i005 
To fine azimuth 65 31 9'6i7a4 



As rad. — — 90*^ o' 
To cofine lat. 5 a © 
So is cofine of > , 

the hour S ^ 

To (ine of the ^ ^ r 

altitude 5 ^7 56 

As fine 17^ s^' • Jog« i03 • • ^ne 7a** 4' : log. 318, and fo 
for the reft. And you'll have feveral triangles with z fides 
and an angle between them given, to find- their contents.; 
which in one fura gives the area of the whole more exaft 
than, by taking it as one fingle triangk, by reafon of tha 
curve hne in each of them. 

V.TAf 



Now, if P reprefent the pole, Z the 
zenith, and the fun at any hour : Z, 
Then are given P Z the co-latitude, 
P a quadrant, and ^ P = the 
hour from iz j to find the ^ P2 0, 
the fun's azimuth or bearing at tBat 
hour. And, taking the extreme hours 
9 and x in the queflion, their azimuths 
will come out 65^ 31', and i^** 47' ; 
which arc the two angles ABP, CBP, 
contained by the meridian ihadow B P, 
and the two extreme (hadows BAy BC, 
the place of the tree being at B. Now, 
the fum of thefe two angles is 84<» 1 9' 
z= the Z^ ABCy and their complements 
are z4** z8' and 71^13' r= the angles A 
and C. So that all the angles arc then 
known. 





K c 



Again, the meridian altitude of the fun being 38® =: the comr- 
plemcnt of the latitude ^x**, we Ihail have as i : tang. sz« : : 103 
feet (the height ot the tree) : 1 31*834 = 5 P the length of the me- 
ridian fhadow. From hence, and the given angles, AP and PC 
are caGly found z= x^ril and 44*8371 and then the area^=: 
2,%osy6S fquare feet := :i'ozi B roods. 
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* V. nc ZZth ^^ion anfwer'd hy Mr. L. Evan. 

If 3'^ 3 3 959 be the area of a heptagon, whofe fide is i ; 
then put X = the acres, ii x = fhillings, the price of i acre. 
X : II af : : X : iixx == the price in ihiJlings of all the acres 
bought = inches round the polygon ; 6^72640 inches = i acre. 

S'^33959 : X : : 627*640 x : ■ ^V" ^^ =fquare each fide.^ 

7 times the fquare root of that = 1 1 x x. That is \/ — ~^ — 

^ 3633 
s H££ or $222!^i£i - i»l£l q^ 307359360^ _ i^i^a. 
7 ' ^3*6339 "" 49 * 3*633959 *' 

hence 307359360 x =2 439*709039 x*, and 699006*135 = x x x. 
Then 88*74909 = 88 ac. % ro. 39 per. =: x the number of acres- 
bought. ^6*24989 fhili. = 48 /. x6/. =: the price of x acre. 

VI. The 89th, or Adraflea^s quefHon, by the omifEon- 
of a line or two to limit it, admits of many anfwers. 

For nj^hen the number of quantities fought exceeds th^ nuvi'^ 
her of riven equations ^ the queji ion is capable of innu-^ 
merahle anfwers, \ 

24 



* V. QjJ E S T I O N 88. 

since the price of one acre in (hillings Is equal to xi times the 
number of acres, it is plain that the price of all the acres will be 
z 1 times the fquare of the number of acres ; but the price of the 
whole is equal to the circumference in inches, therefore the circum- 
ference in inches is equal to it tines the fquare of the acres. 

Now ifjc denote the fide ©f the heptagon in inches, fl=3*6539i»> 
the area of a heptagon whofe fide is i, and b z= 6x7x640 the inches 

in an acre. Then j x will be thfc perimeter, and -r- the acres; 



3 • 
, ^ xitf* X* . / -rhh 

wherefore fx =: — . ■ ; hence x =: \/ ' = 1x377*1 = 

b^ ^ \i aa 

the fide. Then —7- =; 88*7487 the number of acres. 



f VI. QjJ E S T I O N 89. 

In the above original anfwer, it is juftly remarked that %thc datM^ 

arc infufficient ; for, to have limited the anfwers, there ought to 

have been three more conditions ; fo if three of the numbers of 

pcrfons had been given, the queftion would have been confined to 

one aafwer, and the method of folwuon too cafy to need any point- 

JM£^ out here. 



No. 19. Qjj SST10NS Answered. 415 

^ » captains 4/. each = 8/.") , 

^ 4 mates a == 8 C *• 

^ J 14 failors 10/. = 7 ^ ** 
^ 4 boys 5 = I -? 

Mr. /?i;^« has colledled 100 true anfwers, which for bre- 
vity I omit. 



* VII. The ^oth ^eflion anfwer'd by Mr. Cha. Glover. 

Let a = eldeft fon*s portion, e = youngeft, aa^=.sef »and 
/ — a ■=. e per quefh this equation is produced, 

^=v^j/-r{// — J/. a-=. 30901*69943746 or 30901/. 14/. 
e =: if098'3oo56a5i or 19098 /. 6/. 

t VIII. The 9iy? ^eflhn anfwer'd by Mr. J. Andrew. 

The tranfverfe diameter 16*184053 perches = 89*ox yards. 

The conjugate diameter 1V587597 perches = 69'a3 yards. 
Diftance between the focus points 55*0463; thence to the 
extreme parts 44^505, doubled 89*01 acfded to the diftance 
between the foci is the length of the tether X45 yards. 

The 



♦ VIT. Qjj e s t i o n/ po. 

In this qucftion are to be found two numbers, of which the Aim 
is given, and the fquare of the greater equal to the lefs multiplied 
by the given fum. Or, it is required to divide a given number 
into two fuch parts, that thofe parts and the whole may be three 
numbers in geometrical progrcflion. Or, in other words again, to 
divide a given number according to extreme and mean pvoportion; 
which it is well known will not admit of an anfwer in integer num- 
bers. 

Put s r= 50000 the fum, and x the greater part. Then i — x =r 

the lefs, and xxzziss — 5X\ hence * =: >^- X i = 30901 

% 

•59943 7 5» and confcquently the oth«r part = i9098'300Stf»5> as 
above determined. 

t VIII. QUESTION 91. 

Put 0jf and 1 X for the two axes in yards. The« 6^XXY, 
•-785398 &c. =z 4840 the fquare yards in an acre. Hence x =: 

/ 4840 
S/ -z T"^ — = 9*890x55; confequcnlly 9X and fx become 

89 'o'x3 and e^'x-^i^ f or the two a.x^^. *t\\fcTt ^y<ii.v^ -^c 

-i/^^oj*i* — ^^-2318* ;= 144*9^ — \tii^^l^^'^'^^« 



t 



ai6 Ladies' Diaries. [Beighton\ i*!%%* 

The way for the horfe to graze juft an elliptical acre, is 
thus : Set up xwo ftakes or pins in the longelt diameter of 
the oval, i6. yards 6 inches and a quarter from the outfide. 
Put a firing of 145 yards long round both ftakes, and tie 
the two ends together ; at which knot \tt the horfe's mouth 
be fix*d : then in going about he will exadly fweep the oval, 
containing 4840 fquare yards, or one acre. 

* The Prize ^ejlion anpvoer*d. 

In anfwering this queftion in hydroftatics, the philofophy 
of the gravity and preflure of fluids is to be coniider*d : 
That at die firil moment the cock or adjutage is-open'd, the 
liquid flows out with the fame velocity as a heavy body 
moves when fell from that height the liquor came, or the 
place of the refervoir. The water that enters the top or 
mouth of the pipe, moves as faft as that flowing out, at what 

depth 



.•Prize Question. 

Put a =: the altitude of the furface of the water above the deli- 
vering pipe, n = the area of the orifice or pipe, and m zz $x^ feet 
zz 386 inches. Then proceeding as in page 4 of our new Math. 
Mifcel. f^xma will be the velocity of the illuing water, upon the 
fuppofition of the quedion, that it is equal to that of a heavy body 
after falling through the fpace a ; but if, according toSSir I. Newton 
and fome others, the velocity be that which is acquired by falling 
through only |tf, it will be ts/ma\ which is to tlic former as i to 
^A, and therefore the time for the one fuppofition may be found 
from that of the other, by this proportion of i to y'z. 

Now in the foimcr cafe with the velocity y'a ma per fecond, we 

fhall have n^xma for the quantity run out per fecond ; and thcrc- 

(?) 

fore n \/% ma : ^ :: i fecond : P^ — = the fcconds in which 

nyxina 

the quantity J^ will be voided. 

Then, for the king, ^zz ixj hogfheads = ixy x 63 x 131 or 
17^715 cubic inches, « = x*75* x 7854, and a zz 10^ feet = 12.6 

inches; with which numbers • — y^ — becomes xiS'S^S feconds, 

nn^xma ^ ' 

or 3 niin. s%\ fee. 

And, for the people, J^= io hogfheads == xpiotfo inches, n zr 

a* X '7854 =: 3'i4i(5, and a zz xx feet zz a64 inches; which 

numbers give xo%'xx feconds = 3 min. 2,5 J feconds ; both nearly 

as in the original anfwcr. 

But if the other fuppofition be ufed, of js/ma velocity per fecond ; 

then each of the above times muH \)t m\3\t.\^V\c<i Vrf V ^* 
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depth foever, in an equal cylinder. Whereas a heavy body 
moves flow at firft fetting out, and continually receives a new 
impulfe of gravity, which when it has fallen the length of 
the water-pipe, is equal in velocity to that column of water. 
Then as a body accelerates with the odd numbers i, 3, 5, &c. 
the water going out as faft the firft fpace, as a weight falls in 
the fecond; confequently mufl.be as Gravefand, in his Ma- 
thematical Philofophy, page 188, N* 378, fays, 

*' In the time in which a body falling freely, goes through 
** the height of the liauid above the hole, a column of the 
^* liquid flows out equal in length to twice that height.'* 

On this principle was the queflion compofed, having 
Gravefand then before me ; wliich is plain from the quefHon 
jtfelf, the. word [acquired] meaning no other, than that 
the water moved as fafl as the body, when it had fallen the 
height of that liquid : But the delign of putting It in thofe 
words was to prevent fuch who had not ikill enough in phi- 
lofophy, flamping a folutioa to it. 

The king ufed 765 gall.= izf hogOieads per day. The 
bore 1*75 inch fquared x by 25a double height -f- a94*ia 
gives 2*6379 w. g.) 765 (287*9 times (the height) for the 
quantity. □ 6 c,"' = 3600) 192 ("05333 inch> the fpace ac- 
celerated in 1 third. Then loj feet = 126 inches — *o5333 
gives 48"6zi thirds multiplied by 287*9 is 13994*819 thirds =: 
3' 53" 14"' • Tke anf'wer. 

The people ufe 1260 gallons per day. 

Height dupla 528 x 4 dia. fq. -7- 294*12 = 7*18 w. g, 

iz6o -r- 7*18 = 175*49 fuch columns ^ -— =: I'l; x 

^ 16 

175-49 z= 205*3233 = 3* 23" 32'". The a?{fwer. 

Of the EcUpfds in . I J22. 

In the annual revolution of that glorious bodythe fun, 
three times will the dark body of the moon interpofe and 
cclipfe its light fr»m us ; and twice will the earth interpofe 
between the fun and moon, and deprive her of a borrow'd 

light. 

I. Sun cclipfeJ, Saturday the ^th of January, 6 mln. after 
II o'clock in the morning, but not vifible to us in England: 
the moon's huituJe caufing the fhado.v to fall in the more 
fouthern countries. 

Viarj Mai/:. U V^^^sw 
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4. Sun eclipfed, Saturday the ad of June, 40 min. after 
7 in the evening, but invifible* 

J. Moon eclipfed, total and vifible, on Monday the x8th 
of June, at % in the morning.* 



Adraftea's calcul. Coventry 
' Coventry by Chattock 
Aftronomia Britan. London 
London by Silvia 
Lond. FJamft. Table Gibbon 
London by Leadbetter 



Bcginn.1 Middle 
h.m. s. h.m. s. 
I 40 ao 
I 40 ^^ 

I 54 31 



o 3 41 

o 3 43 

o 13 51 
o 13 32 

o 13 16 

o 19 50 



151 33 
156-37 



End 
h.m. s. 
3 17 o 
3 17 II 
3 35 " 

3 ^^ 20 
3 2950 
3 33 24 



Digits 
h. m. s. 

13 39 40 
1342 5 

14 13 49 
13 15 o 
1356 » 
13 1% o 

4* Sun 



♦ This edipfc of the 1 8th of June was obfcrvcd 

I . At Crecnivich by Dr. Halley thus. 
App. Time, 
h. xn. 

*3 ** I Between thcfc two times the eclipfc became total. 
13 apJ 

^^ * > Between thcfe times the end. 
15 17-) 

a. At Tort iLoyaJ in jMmaica by Capt. Candler. 

n. m. 8. 

6 S9 10 The eclipfe begaa. 

1 7 50 Immeriion. 

9 xz o Emeriion. 

xe zp 40 The end. 

i 39 2,5 Whence the middle. 

So that the diC of long, between Port Royal and Greenwich 
will be 5 h. 6m, 50 s. or sh. tf^m. from London; that is, ^6^ 37^'* 

3. At BtrUn by Mr. Cbrtfilfricd Kirch, 

A. m. s. 

i» 59 55 Beginning. 

1^ 8 8 Immeriion- 

Jfcrlin i« 54 m; of time, ox i^^ ^^* ol\otv|,» t^(l of London. 
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4. Sun eclipfed, vifible, Tuefday the a 7th of November, 
50 minutes pafl 2 in the afternoon.* 



^By Aftronosiia Carolina 

at Coventry 
Scientia Stell. Coventry 
Leadbetter, London 



Begins Middle End [ Digits 
h.m. s. h.m.s. h. ni.s. d.m.s. 
I 43 31 n 47 53 III 48 ao 5 15 31 
I 31 42 2 41 23 3 47 10 6 3 s^ 
15052)25817 4 110547 o 

5. Moon eclipfed, vifible, Tuefday the nth of December, 
21 minutes paA 3 in the afternoon. 

h. m. 
The beginning at II 7 
Greateff obfcuration III at 
Tb-end — — IIII 34 
Whole duration — » 27 

Digits eclipfed — 5 29 

New 



* This edipfe of the 3b7th of NoTcmber was obicrved thus. 

I. At Greenwich by Dr. Halky* 
Tempera, 
ii. m. s. 

I 19 16 Ecliplin jam inceptam vidi. 
3 43 25 Finis ecltpfeos dubius, ob limbiim folis afperum & 

undulantem nee fat bene definitum. 
3 43 45 Gerte deGerat eclipfis. 

2. At London by Mr. G. Graham* 
App. Time. 

h* m. 8. 

i x^ 38 Beginning. 

3 43 ^^ End . 

% X4 44 Duration. 

5 -7 1 ^ dig. Quantity eclipfed. 

3. At Wakefield in Yorkjlnre by Mr. Hav/fdns. 
h* m. 8. 

1 »i o Beginning. 
3 30 3 End. 

The fun*s diameter obfcured fomewhat more than 5 digiti« 

4. At Cambridie in Nevf England by Mr. T Rihic. 
h. m. s. 
9 25 45 The end of the edipfe. 

Mr. 0-wen Harris, an ingenious Schoolraaftcr in Bofton, fays he 
obferved the end at about 9 b. 3,6 m. 
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Neiv Paradoxes. 

Par. I. There are divers remarkable places upon the ter« 
raqueoiis globe, whofe fenfible horizon is commonly fair 
and ferene ; and yet 'tis impoflible to diftiHguifh properly ia 
it any one of the intermediate points of the compalis ; nay, 
not fo much as two of the four cardinals themfelves. 

■ 

Par. 2, There are three diftin<5l places of the earth, all 
differing both in longitude and latitude, and diftant fronr 
one another two thoufand miles corapleatly ; and yet do all 
bear upon one and the fame point of the compafs. 

Par. 3. There are three difhnd places on the continent of 
Furope, lying under the fame meridian ; and at fuch a dif- 
tancc, that the latitude of the third furpafleth that of the 
fecond, by fo many degrees and minutes exa<5lly, as the fe- 
cond furpafleth thefirft; and yet the true diftance of the firft 
and third from the fecond (or intermediate place) is not the 
fdme by a great many miles« 

Nezu ^ejlions. 

I» ^lejlion 92, hy Mr. J. Andrew. 

How much to mathematic art is due, 
None truly know but thofe diat it purfue: 
The lofty paths trac'd by great Newton's hand, 
Or thofe whofe works lite his will ever (land, 
Long as -Egyptian piles, but yet more bright. 
And to fucceeding ages give a pleafing fight. 
Gen'rous Halley, ne'er equall'd yet we knew; 
Great Britain's fons will long his numbers view j 
Their wond'rous works with admiration tell. 
What pains they took, and how they did excel. 

You ladies, who in numbers' fports are known,. 
Let's know' the greateft fruilum of a cone, 
(In ale gallons) m a femi-fpheroid, 
Tranfverfe thirty, and twenty inches wide. 

II* ^leflion 93 i hy Mr. C. Mafon. 

Seen, June the ninth, a lofty tower to.be. 
In height two hundred fifty foot and three. 
Upon Its top a veering fane, but I 
At that ikmc time could not its height defcry : 

The 



No. If, New Questions. a^s 

The fun then /hone, I did the (hadbw take 

The tower and fane did both together make; 

Whofe length I found the height o'th' tower to be ; 

Its bearing north north-weft appeared to me. 

In latitude, degrees juft fifty-four; 

The height defcribe ; the fane's above the tower. 

ni. ^ejiion 94, hy Mr. Richard Whitehead. 

I by an ancient writing underftand, 
My grandfather incJos*d a piece of land 
With three brick walls, and then a garden made; 
Green were the walks, and cooling was the ihade ; 
A circling hedge of yew in which he plac'd, 
And artful knots of flowers the circle graced. 
Each wall was touch'd, by whofe periphery 
In the fouth wall you might a door-place fee, 
Juft at Its point of contadt : Thus 'was cut 
Into two fegraents, as in margin put. 39}, %o\yards. 

From corner oppoute to that fame wall, 
A perpendicular's fuppos'd to hill ; 

Its fegment's produd then in yards will b€, iiSiHos* 

I pray, ye ladies fair, declare to me 
The garden's true content, length of each walJ, 
Circle's diameter, as they do fall ? 

IV. ^ejlhn 95, hy Mr, Alex. Naughley,. 

As I happen'd once with a gauger to drink, 
Who, proud of his art, would venture his chink^ 
That by right data he'd find to a gill. 
Any tun's content in malt, wine, or ale. 
Good luck it was then, a maltfter was there^ 
Put on by the hoft, laid a wager of beer» 
The diraenfions given here \oi may fee, *\ 

Of his own by-tub, he could not tell me, y 

What bufhels it held, to a nicety. j 

The lefler diam. was inches thirty-two, "V 

Segments, by cutting the diagonals, two, > 

Were twenty and thirty, appeared to view. J 

Then the gauger, incenfed, wrought with his pen, 
Cane, tape, rule, and tables ; but all was in vain; 
So, ladies, your aid he begs fbr this bout, 
That the tale of a tub turn him not out. 



U 3 N • §j,ie^\cn 
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V. %ieftion 95, hy Mr. Jofeph Smith. 

Near to the borders of the German main. 
There lies a piece of Jand, an even plane. 
In form triangular, but not right : 
The fences of the land lie very ftreight ; 
The fum of the (ides make twice forty-eight. 
The third part of the longeft fence, I kpow. 
Is juft the _diff Vence of the other two; 
And two chains lefTer than the fhorteft fence. 
Makes true the bafe*sfegment's diiFerence. 
Thres men they bought this land the other day. 
And I muft part it for them, as t,hey fay, 
By art, and in a new unheard-of way. 

In this fame ground, a certain point there lies. 
That if the field was hung, would poize 
It equally above our earthly ball, 
That neither fide would rile, nor neither fall: 
To this fame point, their fences I muft bring 
From the three angles, by a chain or firing; 
The length o'th' fences of each fev'ral part, 
I do require, of all you fons of art. 

VI. ^lejlion 97, hy Mr, R. Tapper. 

An only fon I am ; my age I fain would knpw ; 
But the regiflers my age they cannot fhow : 
Yet all this I do remember very well, 
Which makes me think my age you'll quickly tell. 

If to double my age, you place the fquare root. 
Of my age doubled, witn five years more to boot; 
Square the laft fum, and add it to the other, ^ 

The aggregate of all thofe fums make together v 

Twenty-two hundred and fixty, lefs by four : ) 

My age to me, quickly pray declare. C 16 Jan. 

And canon true, to find it out this year, \ i7xi- 

VII. ^jJtefiion 98, hy Mr. T. Rafberry. 

Three fif^ers jointly do agred 
To venture portions m fouth fea; 
But fickle fortune prov'd io crofs. 
That each of them fuftain'd a lofs : 
The difF'rence of their lofTes be, 
A, two thoufand more than B, 
And nine thoufand more than C. 
But one thing more I will declare, 
Of the eldeftfifier's lofs, the fquare 
Is equ:i} t'th' fquares o'th' other two. 
£ach iady's lofs pray tell me uu^. Tfcc 
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Tte Prize ^eflion, by Adraftea ; the anfwerer may by lot 

nvin JO of theje diaries. 

Afpire my genius ! help my rhiming mufe. 
In themes I in my native country chufe : 
Whilil: others plow the waves and tread the ftrands 
Of diftant oceans, and of foreign lands; 
To fill the mouth of fame with fomewhat new, 
(No matter 'tis how much of it be true). 
From alps or mountains, ftories ftrange they bring, 
Of defert caves, or horrid monfters niig. 
Tell how Vefuvius' fulphVous darts do fly. 
Or iEina'^ fmoke obfcure the azure iky ; 
Or magnify the hazards they have run, 
Scylla's and Charybdis's pointed rocks to fhun. 

Such tales we take in truft from thofe who rove, 
Tho* none give rules by which the truth to prove. 

liUt this by numbers may explained be, 
By thofe who never did the cavern fee : 
In Derbyfhire, a wonder of the Peake 
Is Eldon-hole, as poets often fpeak; 
Whofe depth cxa<ftly, none couM e*er defcry, "J 

The* atheift Hobbs his utmoft flcill did' try, > 

Vv'ho wrote De Mirabilibus Pecci. ) 

And burlefque Cotton does ftrange tales rehearfe, 
In ruftic words, and hudibraftic verfe, 
How he this monitrous orifice did plumb, 
But cou'd not at the bottom of it come. 
With fixteen hundred yards of rope let loofe; 
And tells a itory of a woman's goofe : 
Fabulous the one, fo may the other be. 
Erroneous too, without philofophy ; 
Extendon of the rope might him deceive, 
And fmall proportion which the plumb wou'd have 
To fuch a length j and part in water drown'd, 
When in this vaft abyfs within the ground. 

But I the depth have found, exadly true, 
By gravity; a method fomething new. 
As heavy bodies do accelerate. 
In fpaccs known firft to our Newton great, 
four pond'rous ftones into the well let fall 
In meafur'd time, agreed in numbers all; 
A pendulum, '•fixty-one inches long. 
By which the time I meafur'd (was not wrong) 
Vibrated fieely, whilfl that each ftone fell 
Eight times ; by which the depth Fd have you tell. 
Allowing rightly for th' approach of found. 
That your own works may not themfeives confound. 
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A farther Differ tation m the Engine, con^ 
tinned from the Iqft Diary. 

Thelaft diary gave you the calculation of an engine wrought 
by the preflure of the atmofphere ; what materials were ca- 
pable of raifing any quantity of water, not exceeding 300 
nogfheads an hour, at any depth under 100 yards. The ge- 
neral ufe it has defervedly obtained in mines, makes it need- 
Jcft to fay any thing mote of its fervice : A phiJofophical and 
mechanical defcription of the machine, is too large for my 
room here ; I fhall at prefent only obferve, that the boiling 
water in a clofe vefFel, has an expanfion and elaRicity in 
fteam, almoft incredible. One cubic inch of water will pro- 
duce or fill 13300 cubic inches with fteam, each with aa 
elafticiiy to raife a pound avoirdupois, in the common way 
of working fuch engines. But each inch may be made to 
raife 10 or ao atmofpheres, viz. 756 tun: A thing not hi- 
therto taken notice of. 

I have been led, through curiofity, many years to obferve 
moft engines of any account for fervice; and to perufe all 
books of engines I could in any language ; but 'tis very 
ftrange, to find none of them fhou'd write in fuch a pra<51ica- 
ble method, as might inform or teach others, nor underliand 
mechanics and numbers. 

Enough either to guide them towards truth, or fkreea 
them from grofs errors, when they give us a neat cut of an 
engine, turned by a -current of water, or by wind or horfes; 
and then tell us a romantic flory, how tne fame may be 
wrought by a man or two men. One would think they never 
knew that the fervice of one horfe equall'd the ftrength of 
^yt or fix men; or that an overfhoot wheel will exceed the 
ftrength of five or fix and twenty horfes, when fuitably ap- 
ply'd. They generally perplex the motions, one number 
giving power or velocity, and the next deftroying it ; making 
the fridtion great, and the working parts ill and unfer- 
Yiceable. 

Engines arc only valuable, as they carry a mathematical 
demonflration of their power and certainty. And could 
engineers confider that maxim, Wkafs gained in force, is 
Iqfl in time ; and nuhafs got in //>/.r , // i&Ji in force ; and 
Sir Ifaac Newton's three laws of motion or nature ; men ■ 
would never entertain fuch ridiculous whims as perpetual 
motions, or pretend to do more than is pofTibie, unkfs the 
Creator alter the whole fabric of nature. 

Paradoxes 
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I 

Paradoxes anfivered. 

1 Par. anfw. TTNDER either of the poles» 

a Par, anfva. All places differ in both longitude and lati- 
tude, at what diftance foever, \Vith refoedt to cither poles 
bear upon the fame point of the compais. Or they may be 
in the fame fpiral rumb ; elfe underllood as in the earth,' and 
not upon it. 

3 Par, anfu>. The oblate fpheroidal figure of the earth will 
caufe fuch a difference. 



^lejlions anfwer^d^ 

* I. Mr. C. MafonV anfnver to the ^id queflioft. 

Accept, fair nymphs, this free-will offering, 
Which I with revVance to your altar bring > 
Tho* my poor mite ye need not, nor my praife. 
For your own works will lading trophies raife ; 
But gratefully acknowledge that I owe 
The art to you, which thefe folutions fliow. 



Let 



• I. QjU E S T I O N 9i. 

To find the greatefl fruftiim AEGC of a cone that can be ia* 
fcribcd in a given fcmi-^pheroid ABC, the 
bafc of the c6nc being the fame as that 
of the fphcrold, whether it be oblate or 
oblong, that is whether the revolving 
axe AC he the Icfs or the greater axe of 
the elHpfe. 

Put rzzAD the fcmi-rcvolving axe, 
fzizDB the femi fired axe, and x = 
£> jP the altitude of the fruftum. Then, 
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Let the femi-tranfverfe is=^^f and femi- conjugate 10 = r, 
length of the frumftum = a, the difference put =b ^ — a^ 
and the femi head diameter == ff» Then, 

hh \ cc : : hh — aa \ t-t = f f. IVhich re- 
duced gives a = io'6o66oi, and ^= 7*075, aiid a^ = lefi 
diameter == 14*15 inches; hence the content in ale gallons 
8'69i5. 

Mr. 



by the eUipfc, ff\fr\\ ff^ xx : £F* = ^^y/ - X rrt 
hence the foh'dity of the fruftum will be 

rr + rrK/H^ + rr X ^^ X^\ «ad«e. 

fore X X I + V T^^ ' ^ + ■ ff^ ^ = a maximum. Or, 

ff XX 

put zz = "^ — , then xx zz ff y. i — zz, and the maxi- 

mum =: v'l — zz x x 4-z + ^^> which put into fluxions and 
reduced, we have the equation x-f-^ — i-z* — a z^ = o ; whofc 
root z is =: "64648 8 x very exadt. Hence z = \/i — zz x/=r 
•76x924/, and the content of the grcatcft fruftum == "jCx^x^frr 



3-14x6 



X ' X X + z + zz = X-64P344 /rr. 

Now in the cafe of the oblong fphcrold, /r= 15, r rr 10, r 
the height n •76x914/=! ir'44386, and the content x*649 344 /rr 
= x474*oitf inches rr -8'773 ale gallons. 

But if the fpheroid were oblate, tlien /=: 10, r:ri^, ;frr 
7*629x4, and the content rr 37x1*0x4 inches = x 3*1 597 gallons* 

Corollary, 

From this folution it appears, that the value of x, or the height 
of the fruftum, will be always the fame, whatever the revolving 
axe AC maybe; the faid height being to the femi -fixed -axe, tit 

D F to D B, as '76x9x4 to i. And the content x*649 344 /rr 

of the fruftum AEGC is to the femi-fpheroid ABC 01: ^frr x 

3-X4I6 _ 

, as x*4740i6 to 3'i4i59 &c. or as -787504 to i. Alfo, 

3 - 

the fruftum In the oblate is to the fruftum in the oblong fcmi- 
ipheroid, as the longer axe to the fliortcr, which is the fame prp- 

portions as the fpheioids thcmfclves arc in by Cor. 8 page 177 of 

idcnfuution. 
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Mr. RL Tapper y by the do<5lrin« of fluxions, gives this 
equation, x* 4-4^x*4-f^' — f* = i* Here the flowing 
quantity x = •64638. Hence this general theorem, 

As I : the conjugate diameter of a Ipheroid : : '64638 : 
the lefler diameter of the largelt conic rruftum that can be 
infcribed. Whence 

The lefler diameter — — ia'9a77? inches 
Height of the conic fruftum ii*44i5 3 *"^"'='** 
The fohd content — — 8*7734 ale gallons. 

But Mr. Andre<u)y the propofer, gives this general theorem, 
x^ — 4^5 ^* 4- 67500 X* = 3 796875 : and the leflTer diameter 
= u'9297, and the content = 15*4587 ale gallons. 

* n. The 93^ ^ejllen anfwer^d by Sylvia. 

If the bearing of the fliadow be N. N. W. the fun muft be 
upon the S. S. E, point, his azimuth then being aa** 30' from 
the fouth, and his declination being the 9th June 23** 30'. In 
the latitude of 54® his altitude is 58® a\ 

As the tangent of 45* o' — — — lo'ooooooo 
To the tangent of 58 a — — — 10*204773* 
So is the logar. 253 foot — — 2*4031204 
To the logar. 403*4 — — — 2*6078937 
The height otthe tower and fane together, but the fane's 
above the tower juft 152*4 foot. 

III. The 



• XL QjJ E s T 1 O N pj. 

In thcfphcrical triangle ZP0, given 
PZ the co-latitude = 36<», P0 the co» 
declination = 66° 30', and the angle 
Z = the azimuth from the north = 
157® 30' ; to find the fide Z0 =: 3i« 
S8' = the co-altitude. Hence the altitude 
itfclf is 58» a' = Z BACm the fecond 
figure, in -which the fhadow AB zz the 
tower BD =: x53 ; then, by plane tri- 
gonometry, 2Ui radius : tang, /^ BAC 
: ! AB \ BC •=: ihz height of the tower 
and vane together; from which taking 
away the height of tiic tower B D, there 
remains DC zz the height of the vanei* 
as in the original fulutiun. 




%%% 
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* m. T/>€ ^Ath ^cfiton atifiuer^d by Mr, Ri. Tapper, 

X»et /i = the greater fegment taken from the perpendi- 
cular, e = lefler fegment, and / = their fum = 70, p their 
produ6t iiSi^Ho yards. TheVe comes out this equation, 

tf = 4 / + V 'jss—P = 4i'6o909a5304966i47 ? yards. 

e'=:\s'—^iss—p = a8*3969074695®33453 5 
Put X for the unknown tangent, h = the greater iegment, 
d ^= the leffer, from whence this equation is brought out 

4040530149739870499445. 



dd-^r aa-^hh — ee _ ,, 
= -T =: i6* 



18 

Hence the length of the walls are, 

Longefl 70, 

Next - 55'904530I497 39870499445* 
Shorteft 46*9045 &c. 

For the perpendicula r's lergth , let a = the ftiorteft fide; 
then, by Eucl. I. 47» ^/gg — ee = 37*40536 yards. 

Hence the.area= 1309' 18 76 fquare yards = i ro. 3 per. &c. 

To find the angle fubtendcd by the perpendicular, and 
made by the (horteft fide and (hortefl fegment. 

As the lefs fegment : radius : : perpendicular : tang. 5z« 48'. 

As radius : tang, of \ laft angle : : leffer fegment 30*5 : 
15" 14, half of the diameter; fo the diameter is 30*28. 

IV. The 



* III. Q^ E S T I O N P4. 

.' In tl;i5 qucftion we have given, 
in the triangle ABC^ the bafc A C 
zz 70, the re<fiarglc of the ftg- 
inents of the bafc, made by a 
perpendicular, AD X' DC = 
ii8i||^^, and the fegments of 
the bafc made at the point of con- 
tatSl of the infcribcd circle, viz. 
AE z=. 39^, and C£ = 3oi; to 
determine the triangle. 

j^lgehra'ica I S^olu tU n . . 

Put J =35 = ^ ^'= ^C, p= iiSillll z= ADX DC, and 
2 = JD = half ihe difference between AD and DC. Then 
yfl) = J + z, and DC = J — r ; hence tlieir produdl ss — zz 

TV^ttv AD = AH -=2 




z= /, znd 



S -f X^S'S — / 



therefore 
and 






K^ 



>v».. 



\VWi.^ 



No. 20. Qjj ESTioNS Answereb. 929 

IV. ne 95M ^ejiion anfwer'd hy Mrs. Eliz. Dod. 

If gaugers wou'd their bulinefs mind. 

And follow their excife; 
They their account therein would find. 

Without this ftir and noife; 
Let *em no more their boafted art 

Extol, fince 'tis our aid 
That does the tub's content impart, 

Tho' they for that are paid. 

The 



fince BH is = BG, -we fhall have the difFercnce of the fides 
AB" BCznAH— CGzzAE-^EC^g', then, by a known 
rule, AE — EC: AD-^ DC :: AC lAB-^- BC\ the Aim of 
the fides being then known, from it and their diftcrence the fides 
themfelves are eafily found. Alfo BD zz: \^BA^ — AD"- y and 
\BDy.AC = the area. Laflly, the double area of the tri- 
angle being divided by its perimeter, the quotient will be the 
radius F£ of the infcribed circle. 

Geometrical ConJlru6iton » 

Let 1 be the middle of the given bafe A C, and E the point of 
contadl with the circle. By Eucl. IE. 14, make a fquare equal to 
the given rc<Stangle of the fcgments of the bafe, which call 5* ; 
then take ID equal one leg of a right-angled triangle of which S iss 
the other leg and -4/ the hypothenufc ; fo fliall AD^ D C be the 

fcgments of the bafe made by the perpendicular.* >For, by Eucl. 

II. J, AI^ =z ADx DC-^ ID^ z= 5» + ID* by the con- 
llrudtion ; therefore A J, S, and ID form a right-angled triangle 
by Eucl. I. 48. 

Again, take BG or BH z fourth proportional to x IE, E Dp 
and AC; which being added to A H z=: A E, and to CG =z CE, 

the two lums will be the two fides AB^ BC, of the triangle. 

For, by Eucl. III. 37, AE = AH, CE zz CG, and BHzzBG\ 
and it remains only to prove that 5G or BH is the 4th propor- 
tional mentioned above. Now, by Simpfon's Geom. Cor. *. 9. II, 
asy45 — BC: xID :: AC i AB + BC; but A B — BC (zz 
AH -^ CG zz AE -- EC) =z % I E, and ^5 + SC r= 
{AH + HB -^ BG + GC zzi) AC-^ xBGy therefore the pro- 
portion becomes xIE : %ID :: AC : AC^^ xBG ; hence, by 
divifion, xIE : xED :: AC : xBG, or xIE : £0 \\ AC * 
BG. ^E.D. 

The cdkuJjtion from hence is vety C3il^ ^ti^i ^\^«.t^^» 

D/ary Math, X 



43® Ladies' Diaries. [Beigbtofi^ 1723. 

The greateft diameter 48. Lefler 32. Depth 3c inches. 
Concent i7';64834 malt bufhels.* 

t V. The ^6th ^eftion anfirer'd. 

The three fides of the triangle are 42, 34> and 20 chains.. 
The internal fisces %a'5^^9 i3'773, and 12*238. The con- 
tent 33*6 acres. 

Divide each fide of the triangle into two equal parts, from 
whence draw lines to the angles oppofite; the ppint in which 
jhefc interfe^ is the center of gravity of the triangle; and 
and where it would be, if hung up, equally poifed. 

VI. The 



• IV. QjJ E S T I O N 95. 

ABCD being the tub, wc have given DCzz 34, AEzsi EB 5s 
30, and DE zz KCzzxo, 

Upon the middle of the bafc 
of the ifofcclcs triangle DEC 
Jet fall the perpendicular from 
the angle jE; and from the top 
c,f the tub let fall the perpen- 
dicular BF. Then, in the 

right-angled tria ngle D E G, 

E G =z a/D E^ — DG^ = 

^lo* — i(S* zr XX ; and in 

the fimilar triangles DEG, DBF, sls D E zz zo : EG r= i» :: 

DB zz so : BF =z 30. Alfo, by iimilar trian^es, ED : DC 

: : EA : AB =48. Hence the content = '7854 x BF x 

_____ ^ 




C F 



+ 48 X 3X + 32 



AB^ + AB X DC + DC^ ^ 48* 
_ — 30 X 

3 3 

X "7854 = ixi6o X yi4^S9 &c. =: 38x01*77 cubic inches ^ 

fTjC^H malt bufliels. 

t V. QjJ E S T I O N p6. 

T-et ^C be the bafc or longtft fide of the propojfed triangle 
ABC, and BD the perpen- ^ 



dicular. Put z 



perpen- 
BCthe 



Shorted fide, and y =: the 
other fide AB. Then, by the 
quemon, z — x=:^/)-- DC, 
and the grratcft fide A C (or 
AD-^DC)zz i.f^^y alfo 
the fum of all the three fides 
is 4^ — X z = 96, or xy — z 
zz 48- But, by the nature of 
tJjc m-iiijiV, ACiAB-^BC 




jE J) 



A3 



No, ao. Qj^ E S T I O N S A N S W E R E Di »J« 

m 

* Vr. ne 97/y^ ^lejlion aripwer'd hy Mr. C. Mafon. 

It is evident this queftion is compofed from that in page 
225 of Ward's Mathematician's Guide. 

Suppofe — = to his age. 

aa-^-a-h s = 47- Involved is 

a4r 4- ^a^ 4. la^tf 4. na + 30 = 2^5^ = ^- ^ben by 
completing the fquare will be produced this canon, 

V V b H- <S7^s — J*»5 "" 0*5 = ^9 *"^ ~ = 18 years ol \ 

To 



:: -IB — BCiA D — DC, or 3.^ — zy. z — % zzy -{- z >: ,^ — -i 
hence 3.Z — X =^H-r, or ar— ;>=:6. From this equation, 
and the one above, viz. xy — z =: 48, we cafily find z =: *o, 
and y =: 34. Confequemly the third fide 3 . jf — z is 42. 

Now the point F upon which the triangle will be in equilibrium 
i* the center of gravitv ; and lines drawn through the center ot' 
gravity, from the angular points, b:fe<Sk the oppofite fides ; that is, 
BF produced bifcdts AC in E; alfo the diftance between the an* 
gular point and the center of gravity is twP'thirds of the whole 

line, that is 5F = ^B£. But, by thcor. TI book 3 Simp. Geom. 

ft is iB£* ^-l^c* = AB* 4-BC»; hence BF C=-fB£) 

» /AB^^BC* ^iAC^ ^ T .K r 

=: y w^ = 2 — ix*x3837 3. In the fame 

manner AF is == f ^ ■ — ^ = 24*58 545>9i 

andCF = |y/^ -i- — ^ ^ = xg-77J50379- 

* VI. QjJ E S T I N 97, 

The method of completing the fquare in the above original fblu- 

tion is thus. Since a^ ^ zai -4- ixa*+ iij-l-30 is zz 

tffl"+T+n* +tffl + fl + 5 = J; by completing the fquare, 
Ave have aa -^ a -{• 5 zz ^b -{- 0*3.5 — 0*5 ; and, by completing 

the fquare again, it is a-^**/ s/h + 025 — i'^% — o*s- = #. 
And then ^aa ::z 18. 

X % 



*3i Ladies' Di ARi Es. ^Beig^Un'} 1723. 

To this ^ejlfon Caelia Beighton thus anfivers. 

IVe view'd your query, Mr. Tapper, well. 
And found a rule by ^^'hlch your age to tell. 
** Extrad th' fquarc root o'th' number giv'n, 
" Quote or remainders forty-feven ; 
" From whence take five, and there remains 
" Jufl forty-two, which with fmill pains 
" You may extrad, the root is fix, 
" And fix remains ; therefore I fix 
" The fquare of fix your double age : 
•' From hence you have a theorem true, 
•* Which now 1 have explain'd to you. 

* VII. The ^Zth ^lejlion anf^er'd hy Mr. Lewis Evan.. 



Put tf> ^, « = their feveral lofTcs,. b = 2ooo» and c 
9000. Then 

azzb'\'c'^ CI70C0 j^' 

e zz c ^ +Va3^ = j 15000 
u^b ^ C 8000 C 



B [ loft. 



Tht 



• VII. QjJ E S T I O N 98. 

Tlic theorems, in th« original folution above, for determining 
the values of the three quantities required, are found thus. 

Denoting the two differences between the grcateft and each of 
the other two by h and f, as above, and the leaft quantity ifelf by 
X ; then ;r + c = the greateft, and x + c — ^ = the middle one : 

hence, by the quefkion, x -+• c]* = x* + x+ c — M* 5 from 
which equation we have x zz. h '\- ^x h c . 
Then x + c — ^ = f + \^xhc , 

and X + c := J + c + \/*^^» 

which are the three quantities required. 



No. ao. QjjESTioNs answereb^ »33 

* The Prize ^^ion anpwer^d. 

Auguft i8, 1 718, Adraftea let fall's feveral ftones into 
Eldon-hole, which fell with little or no obftrudli®!!, and ac- 
celerated in 9, II, and 10 feconds from their delivery to 
to the found's reaching the ear : Sir Ifaac Newton fays heavy 
bodies fall 16*5 foot the firft fecond, then 3, 5, 7, 9, Sec. 
times fo much in the fucceeding feconds, and that found 
moves 968 feet in a fecond. Then ic x 10" = 100 x i6'5, 
1650 feet -?- by 068 = I" 4a'" for the approach of found. So 
thc'ftone was falling, but 8i''; V%s x %'^y zz 68*06^5. x 16*5 
= 1123 feet = 374*34 yards. 

But 



* Prize Question. 

Tliis problem is of the nature of Sir I. Ncwton*b* soth proh. in 
his Univcrfal Arith. whe has there given the true method of folu- 
tion much in this manner. 

Put X for the depth of the hole, a = xtfj'j ^^^^ 'b6 diftance fallen 
by a body in the firft fecond of time, and hzziii^x feet = the 
velocity of found per fecond ; alfo / =: tlic given time of hearing 
the found, found by the experiment -Then, by the nature of 

falling bodies, \/a : ^x : : i" : \/— = the time of the 

ftonc's falling to the bottom; and, by the uniform motion of 

found, b : ;r : : i" : - =: the time in which the found will af- 

p 

ccnd through the fpace x. Then the fum of thefe two times will 

X / X 

be equal to the whole time, that is 7- + V - — / • Now 

the times in which pendulums make an equal number of vibra- 
tions, being as the roots of the lengths, and a pendulum 35-^. 
inches long vibrating 8 limes in 8 feconds, we fliall have y'jp'x : 

i^6i \i %" '. 8 y/ \- = 10" (extremely near) =/ the time in 

which- a pendulum of 61 inches fwings 8 times : then the above 

X / X X / X 

theorem -r + v - = / becomes H \/ — tt = lo* Hence 

^ a 114* ^ i<5-j-'j 

X = ix7<3*4 feet zz 4x3^ yards zz the depth required. 



The theorem at the top of the next page T cannot reduce to .1 
proper form, nor difcover what the author means by it; it is evi- 
dently nonfenfe as it Hands, but I have primed it exa;5kly as I 
found it. 

X3 



«34 Ladiss* Diaries. [^Besghton.l 1713, 

But by Dr. Rally's numbers, let ^ = 16 foot i inch, h = 
1142 feet the motion of found, tzz the time, x the depth; 
there will arife this theorem, 
aht X ia a 



X = — ^a ' -TT V4^/ X 1 = xa65'8a feet.. 

N. B. The method taught in Lexicon Technicum, and fe- 
veral authors, to find a depth by the falling of heavy bodies, 
is falfe. The time the found is reachibg the ear, muft be- 
deducted out of the latter part of the ftone's falling. In that 
author's example, under the word pendulum, according to 
the time of the body's falling, the well is 2^^ foot deep ; 
then he allows for the found's afcending | of 16 foot to h& 
fubtradled, makes it juft ajo feet : whereas in the laft fecond,. 
the ftone fell 11 a feet,, therefore f of t4iat (at leaft) muft be: 
dedufted, it will be but 225 feet. 

The prize of 10 diaries fell to Mr, Chrift. Mafon of London^. 



Of the Eclipfes in 1723* 

1. Suneclipfed,Thurfdaythe asd of May, a quarter pafE 
3 in the morning, invifible. 

a. Moon eclipfed, June the 7th, at 4 in the afternoon,, 
invifible. 

3.. Sun eclipfed, November the i6th, 3 quarters paft 9 at 
night, and invifible.* 

Nenx) 



* Ihis year, in the months of 0<Sloher, November, and De- 
cember, a fmall new comet was obferved by Mr. Bradley , Dr. Halley^ 
and feveral others ; from whoie obfcrvations and calculations it ap- 
pears that, 

The inclination of its orbit and ecliptic was — 
The place of the afcending node — — ^ 
The place of the perihelion — — — ^ 
The diftance of the perihelion from the node — 
'J'he log. of the perihelion diftancc -— — — 9"9994i4 
The log. of the diurnal motion — — — 9*961007 
The equal time of its being in its perihelion Sept. i6d. 16 h. lom. 
Jb its orbit thus fituated, the motion of the comet was retrograde 
or ccDtrsLry to the order of the tiyis. 
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No. ao. New Qjj e s t i o n s* 935 

Neiv Paradoxes. 

Par, I. There is a certain noted place in the vaft Atlantic 
ocean, where a brifk Levant is abfolutely the beft wind for 
a (hip that is to fhape a due eaft courfe, and yet (he (hall 
ftill go before it. 

Par. 2. It may be clearly demonftrated by the terreftrial ' 
globe, that it is not above twenty-four hours failing from 
the river of Thames in England, to the city of Memna in 
Sicily, at a certain time of the year; provided there be a 
briilc north wind> a light frigate, and an azimuth compafs. 

Par, 3, hy Mr, Richard Tapper.. 

A certain mount in Devonfhire doth ftand, 
Whofe lofty head overlooks the neighbVing land ; 
And fuch is the known property o'th' hill, 
That if a vefTel you with liquor fill 
At the hill's top or vertex of this place. 
It holds lefs than if filled at the bafe. 
Now what's the caufe of this deficiency, • 
Pray let me know in the next diary. 

Par. Ay hy Mr. Chrift. Mafon. 

When tyrant Noll, at fatal Worc'fter fight, 
His crew harangu'd, againft both law and right;., 
His quaint numerique no two did hear, 
Tho' fev'ral thoufand mifcreants were there : ^ • - 

For ev'ry man, and ev'ry fev'ral ear. 
Did not the fame, but different voices hear. 

Neiv ^ejlions. 

L ^ejlion 99, ly Mr, C* Mafon. 

Two ancient towns, for two true lovers fam'd, 
Abydos one, the other Seftus nam'd; 
Thro' Abydos Leander's praifes rung. 
In Sellus they of Hero's beauty fung: 
The Hellefpont thofe noted towns did part. 
But was no bounds to love's unerring dart : 
When ihe the greatnefs of her power difplay'd, 
And fuch a wound at fuch a diiiance made. 



»3^ Ladibs' Di ARiE s. [Besghton} 1723. 

But cnid fate their free accefs deny'd. 
And kept 'em pris'ners on each diftaDt fide. 
She was confin'd like Danae in a towV^ 
Yet conquer'd was without a golden fhow*r : 
He fo confin'd upon his native fhore. 
No boats nor barges e'er durft waft him o'er. 
Each had a view of the adjacent lands. 
Placed oppofite upon the loneforae ftrands. 
Tho' boiftVous furges did with envy roar. 
And dafh with fury on the patient fliore ; 
tlis darling love wou'd no fuch bars allow, 
Bur naked ilripp'd did on the billows pfow : 
With fpeed he cut his proud triumphant way. 
As fluttering waves dicl round his body play. 

In equal times he equal fpaces ply a. 
Swift as the waves dicl o'er the channel glide;- 
Each tow'ring wave the former did fuccccd, 
Juft forty foot rolling with equal fpeed. 
If equidiftant from each place you were,. 
And the obfervation angle fhou'd appear 
Juft forty-three degrees; move t'wards 'em ftreight;. 
Five furlongs juft, the angle's forty-eight. 
The breadth o'th' Bofphorus I pray explore, 
Likewife the time he fwam 'twixt fhore and ihore. 

II. ^leftion 100, hy Mr. John Richards. 

From Edyftone viewing the neighb'ring fhore. 
And willing to know how far it is o'er. 
To three ports within fight ; their diftances are^ known,. 
From each other, as here under I have fhown." 
I thought the beft I cou'd do was to try, 
Which way from the rock thofe three places lie ; 
This 1 have done, and it is noted here. 
Pray what will the three diftances appear? 

f Pl^TTiouth to Lizard 60 "J 
The diftance from < Lizard to Start Point 70 > miles, 

C Start Point to Plymouth ao > 

Plymouth "^ f North. 

Lizard > bears from Edvftone rock ] W. S. W. 

Start Point J ' Ce. b. N. 



\1\. ^iefiiort 
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IIL ^lefiion loi, ^jr- ^ir. John Willingham. 

One evening from a mountain high. 

Soon as the fun was down, 
Looking towards the eaftcrn fky, 

I faw the rifing moon ; 
Her diftance from the zenith then» 

Streight way I did explore. 
And found degrees fourfcore and ten^ 

And fifty minutes more. 
A tube inclining one degree. 

And minutes fifty-eight. 
Thro' which a fhip appeared at fea. 

Full crowding on my fight : 
The diftance otthat fhip, o*th' main, 

In leagues I do require, 
Likewife what height above the plain 

That mountain does afpire. 

IV. ^eftion xoa, hy Mr. John Simmons* 

In mafon*s yard there happened to roll 
A pyramid's iruflum into a plafhy hole, 
Whofe bafes are (in form) odlagonal. 
The lefs bafe fides juft touch'd the water's brinks 
The greater bafe did wholly in it fink ; 
So that the level furface of the water 
Did nicely <)ut (or very near the matter) 
The fruftura with a line diagonal. 
Being thus immersM, I cou'd not take all 
Ufuai dimenfions ; which made me fret,. 
'Caufe I each part's folidity muft get, 
Ik)th of the dry, in inches, and the wet. 
To help me out a friend gave me a line. 
That was divided in extream and mean : 
The greater fegment was the length o'th* fide^ 
Lefs bafe's breadth the other;— he alfo faid. 
That bafe and fide an obtufe angle making. 
Of juft fivefcore degrees (when 'twas taken) 
And this the fruftum's whole folidity. 1588*1*64 "5 

I've lod the line, and the taflc's too nard for me ; ^ 
Ladies— Pray folve the fame in your next diary. v 



"^ . ^c^w^ 
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V. ^lejlion 103, hy iJfr. Will Doidge.- 

Of you, fair ladies, I a favour fuc, 
*Tis your bright genius muft refolve it tpo^ 
I in a garden nave a piece of ground 
In oval form, the tranfverfe I have found 
Juft fifteen feet, thfe conjugate w» ten ; 
An ordinate which cuts the tranfverfe length. 
From off the center ju(t three feet two-tenth ; 
Not rightly apply'd, but inclined laid. 
And fev'nty-two degrees an angle made. 
What length each part is from the tranfverfe axc^ 
Of you, bright wita, I with fubmiffion aik* 

VP. ^eftion 104, hy Mr. Tho. Williams, 

Wandering ^neas, long with tempefts toft. 
Was thrown upon the famous Libyan coaft. 
Where mighty Carthage flood, and Dido queen. 
Late come from Tyrus with her flender tram. 
This fplendid town (a village late) they view,, 
Whilft Tyrians do their daily tafk purlue, 
Anddig foundations for their building mailers,. 
Hewing out and making fine pilaflers. 
One (lone among the reft was fixed there, 
Of polifh'd marble wrought, its bafe four-fquare; 
Its curious fhape was pyramidical', 
; Its lofty height twice the diagonal : 
And whilft Tfc^neas view'd this finifh'd ftone,. 
The mafon faid. Thou pious mighty fon 
Of old Anchyfes, by the foot 'twas made, 
But being unmeafur'd, I am mil unpaid ; 
And muff be fo, unlefs fome artid's fldll, 
More than my own, that taflc for me fulfil. 
Its weight is juft forty-eighr tun complete ; 
But how from thence to find its folid feet, 
I know not ; but defire that, aiding, you 
Wou'd that and its dimenfions fhew. 

TTje Prize ^ejlion. 

W^en brilliant wits the fplendid forms wou'd iliew 
Of Diced architedture to out \\t\v •, 
Nothing near home is woxtVw oS. \.Wu tvox^, 
-Bur airi fetch'd from tViofc ^tv^dom^ mox^ xc^m^x^. 



k._ 



Sd. ao. Mew Qji e s t I o n s. 

Kome, Egypt, Italy, or ancient Greece, 
Is art's as well as nature's mafler-piece ; 
M^nificeni their turrets, pyramids 
Kearing above the clouds itieir lofry heads : 
Their putrid waters mull be cryftalliae, 
Their common pebbles orient;pear]s out-IKine ; 
Theii verdant raeads from pinching frolls be freeM, 
And never-fading blooms the trees o'erfpread. 

Thus the fantalHc humours of the age - 
Deliehi themJelres, and all their thoughts engage 
To things of foreign growth, or antic mien, 
NegleSing what's more eafy to be feen. 
If from the heathen poets tales they tell, 
b proves a modern proper vehicle. 
To pafs the airy gilded phantom down, 
Pall'd with more wortliy objefls of their own. 
Strangely dcprav'd fuch fleeting fancies are. 
And Rke weak eyes diftinguilh nothing near 
Without their optic glalfcs ; but from far 
Millake a lamp For Titan's rihng car. 

Yet ftaiely ftrufturcs thus dekrib'd we prize. 
And much relent we ihoa'd thofe rules dcipife 
The Romans brought ; and, in the Gothic way. 
Without a rule or order, art difplay. 

But notwithftanding that, we may behold 
AmongA us buildings oeauiifu! and old ; 
Weftminfl:er Abbey, audSt. Peter's, York, 
King's College, Cambridge, admirable work; 
And, tho' lels fam'd, as jullly may admire, 
Amongft the reft, that noble lofty (pire 
To the Botoners honour built in Coventry, "i 

Second to none in fprightly fymmetty, ■ ( 

Only o'er-top'd in height by Salilbuty. J 

in ev'ry part it entercams the eye 
Wilh ftaluary work, and fine embroidery; 
Yet full of ftrength aaA grandeur, that it fecms 
A geometric mean, 'twixt two estreams. 
' And altiio" raathematic inftrumeots 
Furnilli with methods for its fuU extents ; 
I'll here propofe, from algebraic art. 
And from a theorem Euclid does impart, 
To find its height, without the help of thofe. 
And freely icllthe rule that I have chofe. 
" An ancient houfe there ftood in a low place, 
*' Whofc top's cxaflly level with the bale, 
" Or lleepleS bottom : then I take mv Hand 
" A dlllance offi butlUU oaioNi^tV^^^*, 
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** To th' houfe and fpire I my eye confine, 

** And find it runs direftly in a line ; 

** And diftant from the foot along the ground, 

*' Twohundredandeighty-twofeettwo-tenthsisfound; a8a'* 

" The horizontal line, from the houfe-top muft be 

** Juft the fame numbers you i'th' margin fee.* * %7Z\ 

** That from my eye to th' top, I do declare, 

" Added to th' nigheft perpendicular, 

" In feet thefe numbers will cxadly give, 

" Four cents, above feven hundred feventy-five. llS*o4 



1724. 

Paradoxes anfwered^ 

Paradox 1 anfwer^d* 

IF the place be eaftward of the Levant, a (hip may be car- 
ried by an eafl wind round the globe to it; provided fome 
eaft point be fix'd. Ja. JVylde, Or, where there is a violent 
tide. Oedipus Selajiietifis, 'Tis meam; the gulph of Florida. 
J, Richards, T, Gill, But the quibble may lie in the word 
jhape, for an eaft wind may be beft for carrying her out of 
an harbour to fail to a place on the eaftern part of that iiland 
or continent. 

Par. a. Is meant the artificial globe and the hand index. 

Par. 3. Water has its furface always of a fpherical figure; 
and that fartheft from the earth's center is Icaft fwelling, 
and confequently holds leafl above the brim of the veflel. 

Par, 4- Sound being efflated in concentric circles, as a 
flone falling into water moves it all round, fo that part of a 
circle which touch'done man's ear, could not touch another's 
who cou'd not bejin the fame individual fpot of ground. 



^leflions 



No< ar. 



Qjj ESTioNs Answered. 



a4i 



^ejlions anfwer^d. 

* I. The g^th ^eflion anfwer'd by Mr. Rich. Tapper. 

As the redlangle of the radius and the fine of a* 30' : the 
rectangle of the fines of 24® and ai** 30' : : 3300 = 5 fur- 
longs : half the breadth of the Bofphorus iia77'7646i3 feet. 
The whole breadth is 7515*1764 yards = 34 furlongs 35 yards 
= 4 miles a furl. 35 yards- Then (according to Sir liaac 
Newton) a waTe runs thro' its breadth, whillt a pendulum, 
whofe length is equal to that breadth, ofcillates or vibrates 
once. A pendwlum of 40 feet in length vibrates 17' 146428 17 
times a minute. Confequently he (wam 685*85 feet per mi- 
nute. From hence the time is 3a' 53" ii'" $%'"'. 

The propofer and fome others give the anfwer 7518*7 yards, 
and the time n min. or 3Z'9039. 

II. ^eflion 



* I. Qj7 E S T X N p9. 

If C and D rcprefent the two places of obfcFTation, and AB 
half the breadth of the Bofphorus : then we 
have given all the angles and the line CDy to 
find AB\ viz. Z C = xi<» 30' = half the firft 
ohfcrved angle, Z, BDA 2= x4? = half the 
latter, Z.DAC=: (ZI>— ZCrr) »*» 30', and 

CD zz 5 furlongs n 3300 feet. Hence, by 

oommon trigonometry, 

s. CAD : 8,C i: CD : DA, and 

radius : s. D : : DA : AB; laencc by com- 
pounding thcfc two proportions, &c. 

radius x s. CAD : s, D x s, C : : CD : AB^ 
that is 

cadius X s. »« 30' : s. 14° x s. 11* 30' : : 
3 5 00 -feet : half the breadth of the Bofphorus, as in the originat 
folution. 

Again, by the nature of pendulums, V liil : y'40 : : x*' : 

X X 

^ /4OX IX 104/6 T /. , 

V ~ — = — — = 3t fcconds, very nearly, = the time in 

which a pendulum of 40 feet makes one vibration, or = the time 
in which the wave or the fwimmcr moves 40 feet. And^ confe- 
quently, as 40 feet : si" '•' 'he whole diftance : time <»1 (j^'vrosscvxs?^. 




Diary Math. 
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II. Sltiefiion 100 anpwer^d by Mr. John Topham. 

This qiieftion is to be found in Philofophical Tranfa6tioD8« 
propofed by Mr. Townley, with Mr. Collinses conftrudkioDS 
to ail its cafes. From Edyftone to Lizard 53*11 z jniles^ to 
Start Point I7'i34, to Plymouth 14*187. "* 

The queftion being fomewhat curious, I fhall here give 
the method of folving it. Becaufe anv two of the angles 
answering the rumbs given in the queltion, exceed 180 de- 
grees, the point where Edyftone ftands muft fall within the 
triangle. Then if you fuppofe a circle to pafs thro' Lizard, 
Edyitone, and Start, and bifed the line between Lizard and 

Starts 



• II. QjJ E S T I O N 1 00. 

Another method of conffaruiSlion and calculadon may be thus. 

Conftru(iion* 

"With the three given diftanccs, ^o, 70, and »o, malce the td- 
•angle L/'i?, Avhcrcin P will he Ply- 
r.ioulh, L the Lizard, and 5 the Start. 
Then if E be Aippofcd to rcprefent 
the Edyftone, the dircdlion EP being 
' North, £5 being E. by N. and EL 
being W. S. \v'. there wiH be known 
all the angles about the point £. 
Hence, fuppoling PE produced to A^ 
if on L 5 there be defcribcd the feg- 
jTient of a circle LES \.o contain the 
given angle LES =: J5 points or 
168° 45', and then there be made 
pithcr the angle SLA zz 9 points =: 
^ A E S, or the angle L S A z=, 
6 points z:z 2LAEL, LA or SA cut- 
ting the circle in A; it is evident that E will be the point of intefi- 
{aSiion oi AP with the circle. 

Calculation, 

1. In the triangle LPS^ are given all the fides, and of confc- 

qucnce the angle PSL. x. In the triangle ALS, arc given 

LS^ the Z. AS L (by conflr.) and the Z. A z=i tlie fupplemcnt of 

Z. LES; to find SA, 3. In the triangle PSA, arc given 

PSy SA, and Z. S; to find Z PAS =1 Z.SLE, and ZAPS. 

4. In the triangle LES, arc given the angles and the fide 

ZS; to find LE and ES. 5. And, laftly, in the triangle 

PS£, arc given the angles at^d lYvc ^dc SP \ xq ^d PE, 
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Start, producing fach line through the center of that circle 
to the periphery, lines drawn from the point in the periphery 
to Lizard and Start, with the two lines from Edyftone to 
Lizard, and from Edyflone to Start, will be a trapezia in- 
fcrib'd in a circle, which according to az Euclid 3, the two 
oppofite angles taken together are equal to two right 
angles; coniequently the angle at the periphery is ii** 15% 
the complement to that at Edyftone 168** 45' given. In like 
manner, let a circlepafs through Plymouth, Edyftonc, and 
Lizard, the angle at the periphery will be 67** 30 , the com- 
plement to the other rurab given, iia** 30'. Again, if from 
the center of the firft circle you draw lines to Lizard and 
Start, the angle coniain'd between them will be double to 
that at the circumference, by 20 prop, EucHd 3, viz. aa° 30', 
and in the other circle 135^. Then, 

s. II** 15' : log. of i 70 miles given : : radius : femi-diam. 

circle 17 9*4. Alfo, 

s. 67** 30' : log. of i 60 miles given : : radius : femi-diam^ 

circle 32*47. 

Now there is given the two femi-diameters of the circles, 
and the angle between theni = 116*38, to find the angle fub- 
tended by the lefler femi-diameter. 

As fum fides : difference : : tang, i oppofite angles : 
tang, of i the difference of the angles ; which angle iy 
8® 31'. Then radius : log. 179*3 : : s, 8° 31' : log. of a6'5»; 
which doubled is the diftance between Edyflone and Lizard 
53*04 miles. For the other two, there are 2 fides, and an - 
angle oppofite to one of them, given, to find the other fide. 
Hence from Edyflone to Plymouth is 14*333 miles, and fron* 
Edyflone to Start Point I7'3^. 

IIL ^lejlionioi anfwer'dby Mr. Tapper. 

As radius : the fecant of 50'* : : ferai -diam. earth : the 
femi-diam. and height of the raotintain in one fum. Sem. 
earth : s. 88** %'' : : laft fum : s. angle oppofite 91® 47'. Con- 
fequently the angle at the center is known. 

If the diameter of the earth be, as Norwood makes it* , 
418993 10 Englifh feet, the mountain's height will be = 
2216*473 feet, the (hip's diflance 14*6288 miles, and from the 
bafe of the mountain on the arch of a great circle 12*726. 

N. B. The propofer gives this anfwer, viz. The moun" 
tain's height 746 yards f, at 70 miles to a degree; the 
fhip's diflance 3 leagues % miles. But fome oth«^> ^5:.'C'^i\^- 
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iDg to the diFerence of miles to a degree, 881 yards and 
S leagues, &c.* 



t IV. ^efiion loa anfnver'd hy thejlwu* 

Let a = '82847, the area of an o<^agon whofe diameter is r, 
6*= content of the frullum, / = fine 10**, c = its cofine, r = 
radius, x = diameter of lefl'er bafe, y = the flant fide of the 
fruftura more the leiTer bafe; then ^yx = the. areaof leil'er 
bafe, and the flant height = j? — x. Therefore y : y — x : : 
y — X : X by the nature of the line.. 

And 



* III. (^U E ST I ON XOI^ 

The above original folution will be evidcht frcm tliis figure ; la 
which C rcprelftiits the center of tlic 
earth, AB the hill, S the fliip, and 
AM Vi tangci^t to the earth dirc<Sied to 
the rihng moon. For, M being a riglit 
angle, and Z. ACM -rz 50' > whoJc uii- 
gent is A£A and fccant ^C, it will be as 
radius : fee. Z. ACM : : CM : CA, 

Again, the j^ SAC being = 8&« 

a', and the iides CS, CA known; wc 
thence find the third fide AS ziz the 
didance of the iliip from the top of the 
mountain; as alfo the ^ SCA, and 
ccnfequently the arch S B the diftance 
' of the fliip from the bottom of the 
mountain. 

f IV. QjJ E S T I O N 102. 

The folution to this quaftion will perhaps appear a little clearer 

thus. The flant fide being the greater part, and the diameter 

of the circle infcribed in the lefs end the Icfs part of a line di- 
vided in extreme and mean proportion ; the meaning of which 
j», that the greater part is a mean proportional between the lefs 
part and the whole, that is x x = x + y x y =z xy + yyy put- 
ting X = the greater part or the flant height, and y = the lefs or 
the diameter of the circle in the lefs end. Now from this quadratic 

equation is found y zz 2- x zz ax, putting a zz -^ 

Now, the flant fide muking ati ati^le of looo ^ith the lefs end, 
or of8o9 with the greater, put s and c £ot xVvt ^^t :ncA^^W.j€ 
9o^ ; ihca sx wiU U tUc aXiaud*; ol \\i^ to^^. ^^^ '* i\^^ 
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And yy -^lyx + xx = yx. Hence y = 1*5 + V^x. 
And ^ — X = '5 4- vf 4 J^ = the Ilant fide. 

As radius : *s + Vi x : : / : ^ ^ = the half dif- 
ference of the breadths of the two bafcs. And confequently 

J ^- { £.^L±_ — th€ breadth of the greater bafe = ^x- 

r 

Then the area of the greateft bafe = ahbxxy and the geo- 
metrical mean area =^^.xx. Then 



As radius : 'j + Vi^ •• c : 



liidll^-- — 



= the altiude of 



the fruflum = dx. And by multiplication we have 
^adx"^ X bb -\-b -^ri = (7 = | of the three areas multiplied 

hy dx the height = nixxx. And hence x =r i^/— = 

41*633534 inches. Then making the fquare root of the area 
of tlie lefTer bafe = t/, the greater = D, the height = H, 

^y J. Painter. 

D D -\- -j=r-r-j X 1^=107707*75 the wet part. 



D + d 
dd 4- YyTTT^ 1^ = 51 1 13*89 the dry part. 

Breadth of lefler bafe — — 41*^335 
Side of lefler bafe — — — 17*2451 

?n'^'M of greater bafe - S (>S'oz%6 
Side i ^ ( «6'9357 

Altitude — — — — 66'34io 

Slant height — — — — ^7*3674 

Area of JJ^^erbafe - - 1435-95/1 

(greater bafe — — 3503*i»56 



107784*57 

51637*07 

41*6641 

17*2530 

65*0720 
26*9524 

66*3290 
67*4040 
1437*66 

3507"I9 
V. ^efiicn 



fercncc between the diameters of the two ends ; and confcquentlv 
y "{' xcx ot ax '\' xcx := the diameter of the circle in the greater 

end :=L hxy putting J = <i -4- %c, Then, putflng n for the 

area of the odtagon, the diameter of whole inicribcd circle is 1, 
we fliall have «<»»** and >iJ*x* for the areas of the two ends 
and nahx"*- their mean . proportional ; hence the content will be 



5X X 



na^ X* + nahx^ -H nb^ x* ^ 



= i588ax'tf4 =; </, from 



3 

which is found x := ,^.- 



3d 



Coiifeo^^xs.*3c«^ -i^ 



«j X aa -V *^ "V ^^ 
the parts become known, and ihtncc i\\t <:oxixtiwV ^i t^OewVv^civ -^s v^ 

the on^iail ibiutiou. ^ "^ 
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* V. ^efti9n 103 anfnuer'd By Mr. J. Painter. 

The length of the greater part of the ordinate ^'iS, and 
the leiTer 4*23. 

By Mr. Tapper, 5*13416 and 4*ao^i. 

t VI. ^ejlhn 104 at{pwer*lJi, 

A cubic inch of marble weighs 1*56185 ounces avoirdupois, 
fo the content of the pyramid is 63 4*5 7^9 25 7 folid feet. The 
proportion of the fide of a {quare to its diagonal,, is as i to 
i*4T4«. Multiply the folid content by 3, and divide the pro- 
du6k by a, gives 952*781,' which multiplied by the fquare of 
i*4i4a = 1*99936, g4V8S 1906, whofe cube root is 1.V310, 
the diagonal. Divide 95a*78 by 11*31, gives 76*89, whole 
fquare root 8*768 is the hde of the fquare fought. 

Tkt 




* V. QjJ E S T I O N X03. 

I.ct D D be the line cutting the tranfvcrfe ^J3 in an angle of 
':% degrees at the point £; draw 
t!ie perpendiculars X)F. 

Put m zz fcmi- tranfvcrfe, n zz 
fcmi-conjugate, a "siz CEy s and 
( s: fine and cofine ^Z £ =: ^ 

72«, and X =r DE, Then -"- 

DFzzsx, EFzizcx, and CF 
zz a •±1 cx\ hence, by the na* 
tuic of the cllipfe, m'^ .: «^ : : 

j»;c» zz n"^ X — "^^^-^ ^ ; this equation reduced becomes 

m m 

XX dt -9181x48* = 11 5945 J hence x = 4*20^ or 5*1341 = 
the two parts required. 

f VI. QjJ E s T I o N 1C4. 

The content being found as in the original folution above, p«t 
it zr f, and x zz the fide of the fquare bafe. Then xx :zz the area 
of the bafe, x /^ 7. z=. the diagonal, and %x^z zz the height. 

3 

Hence the content ~— zz c; then xzi tj — 7- == the fide 

3 3 

ofiht bafe^ and {%x^3.*zzl) ^ ^^i XZ, ^^s/ \^ zz ih^ height. 
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* TAs Prize ^uejlion, anfnuer'd by J. Painter. 



Pat CJ + CD = 775*04 = /> 

Subftitute a:e = // — ddy. 

Which by the procefs in Ward's 
Math. Guide, p. 336, at the 21A ftep, 
you will have 



Which 




• Prize QuESTioif. 

The procefs for finding the eqoaiion ia the above original folu- 
tion, may be thus : 

Put J = yiC+ CD, h = AB, d =r ^/),-and z:=lAC the 
height of the fteeple ; then j — z ^= CD, Draw Dj^ perpendi- 
cular to CA produced in J^. Now, by right-angled triail|;les, 

BC ^z j^h b + z z i and, by fimilar triangles, CB : CD 

CA : C^='-^p£=i 

"^ s^z^ y 5 hence ^A zz^C^CA 

A B : ^D = -^======h 

^•' a/ bb + zz 

— rrr z — z\ and then, by right-angled triangles again^ 



Vbh-\'zz 

ddz=: A^ 4- J^D» , which equation reduced, and %aa written 
for ss — ddy we have 

4^(*i which is the equation required* 



^aZ Ladies* Diaries. \_Beigkton\ 1 724. 

Which being reduced by multiplication and tranfpofition. 
willfland, — bba^ — %xa^ + 2sbba^ 4" ^xsa'^ — %bbxaa 
— bbssaa — xxaa + zbbxja = xxbb. In numbers, 
"— J73376'72t tf^ + 484945075"»46 a^ — 126569950746*798 ^^ 
4- aii3ia8a57i666'926 a = 355i57630O53i368'689. If the 
terms be divided, it will ftand, — a^ + 845*77 a^ — 
»ao744*848 a a + 36854112*9 a =15192379528*849. 

From hence will be found a the height of the fteeple = 
310*8409 feet. 

But if there had not happened a miftake in the laft line in 
printing the queftion, which fhould be 755*04, the anfwer 
had been 300 feet, the true height of Coventry fpire, as I 
adhially meafur'd it both by lines and injUruments, Sept. 26, 



A Letter to the Author^ 



s I R, 

1 have oftentimes thought the compofition of the enigmas 
and queftions might be improved, and was therefore migh- 
tily pleafed to fee in your laft year's diary fuch ufeful and 
tfece/Fary hints for the compofing a proper enigma. But 1 have 
often privately complain'd that arithmetical queftions have 
been very dubious and unintelligible; and therefore could 
wifh fome neceffary diredions were laid down, to guide per- 
fons of a good mathematical genius to a proper wayof di- 
Terting their thoughts upon fuch occafions. And, 

f . The moft natural method in anfwering the queilions, 
fhould be a little regarded in the compolition. 

2. No queftion that can be anfwer'd two ways fhould be 
. allowed of, which will necelTarily lead fome from the ex- 

peded anfwer. 

3. Nothing that is very paradoxical, much lefs naturally 
impoflible, and void of demonftration, ftiould be put for an 
arithmetical queftion. 

4. No ambiguous or doubtful words ftiould be ufed, but 
fuch as are plain and caf^ to b^ underftood. 
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5. We fhould life the fame terms of art with the late and 
bed authors ; or at leaft our terms and phrafes fhould be fo 
plain and eal v, as that cone may be miltaken or deceived by 
them : for I think ir is much better and more improving, to 
invent fomerhing ingenious than abilrufe. Nor do 1 fee any 
great benefit or difficulty in puzzling mankind, and racking 
their brains ; nor is it ncceflary, when there is fuch an infi- 
nite variety in the mathematics of pleafant and profitable 
propofuions. All kind of learning is difficult enough, eipe- 
cially the mathematical, to take up the ihort interims of our 
time, without being made more tedious and laborious ; 
therefore we ffiould make it our chief aim to facilitate and 
abridge it, 

T. Flxtche*. 



Of the EcTipfes in 1724. 

I. Moon eclipfed,. Monday, April 17, 8 morn, invifible.. 

a. Sun eclipfed on Monday the nth of May, at half ail 
hour after 6 in the evening, almofl total, and vifible. This 
will be the greatek eclipfe that will happen in £ngiand for 
thefe 50 years. 

The general eclipfe (in^refpedk to themeridian of London) 
begins at 5 a minutes paft a ; the central (hadow enters on 
the earth in lat. 13** 36', in long. 226® 46'; whence it pro- 
ceeds with a velocity of about 40 miles in a minute ixnth- 
eaftwards, along the wefl fea, and over California, Neva 
Granada, and the northern parts of America, toward Terra 
Ar<5tica, and Hudfon*s Bay, where it tends towards the-eaft, 
and pafieth Terra Cunadenfis, by Nova Francia, the Gulph 
of St. Laurence to NewfoundJand ; then traverfcs the north 
fea to Europe, enters France about St. Malo, and proceeds 
along by Le Mans Blois, Bourges, and ChaUon-fuf-foane, 
and havmg pafs'd through the north parts of Italy, by Ge- 
neva, and border* of Switzerland, over the Alps, by Palanza, 
Como, and Brefcia> it leaves the earth between Mantua and 
Rovigo. 

J. WillinghafM. 
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Mr. Jofeph Smithy of Fleet in Lincolnihire, from a.geome- 
trical conflruiStion and a calculation, fends the following ac- 
count of the fun's eclipfe at Holbeach : begins 5 h. 41'^ mid. 
6h. 37', end yh. 49', At Stockholm in Sweden, begin 6 h*^ 
51',* mid. 7 h. 4a', ends 8h. a?'. Digits eclipfed 8 la fouth^ 
AtBeimudas in the Wefl Indies,' begin, zah. 4^% mid. ih. 
43' r ends ah. 33'. Digits 3 north. 

In lat. a** 48'^ north long. 13a** 30' weft, at jh. $$' ^ the 
eclipfe will begin at the fun's rifmg. Lat. 13** 50' north long. 
iii*> 18' weft from Holbeach, in the fouth fea, the fun wUl 
be centrally eclipfed as he rifeth.. 

Lat. 5i«» 48' north long. 89® 47' weft, at 11 h. 19', the fun 
will be centrally eclipfed in the 90th degree at Canada, or 
New France in America. 

In lat. 540 10' long. 8a» 47', part of Hudfon's Bay, the fua 
will be centraUy eclipfed in the meridian. 

In the lat. 45«> 16' long. 11** 50', parts of Mantua in Italy, 
the central eclipfe will end. In lat. 34* 48' north long. 10** 
31' weft, the Atlantic ocean near Gibraltar, the eclipfe 
'ends. 



Q Eclip. II May, 1724, even. [ 



Reg. 1 Mid. 1 


End 


Dig. 


li. i \ 






V 38 


VI 34 


VIIa6i 


XI 31 


5 39 


6 36 


7 23 


la 7 


V 31 


6 a9 


7 13 


12 


J 39 


VI ssi 


viiari 


— — 


5 ai 


6 18 


7 II 


iz a 


5 41 


6 37 


7 ^9 


II 30 


J 38 


6 35 


7 a9 


11 47 


5 l^i 


6 ^0 


7 aa 


11 S 


5 31 


6 ay 


7 ao 


II 51 


5 40 


6 36 


7 18 


II 30 


5 ZS 


6 31 


7 13 


— — 


5 39 


6 36 


7 29 


II 37 


1 5 39 


6 36 


7 aj 


II 45 



By Aftron. Carol. 

Mr.Ghattock | 

Dr. Halley 
Mr. Richards 
Mr Smith 

Mr. Willinghara 
Mr. Gill 
Mr. Child 
Mr. Williams 
Mr. Warner 
Mr. Leadbetter 



Coventry 

London 

Coventry 

London 

Exeter 

Holbeach 

London 

Myton York 

Worcefter 

Northampt. 

Oxon 

WeJJingbor. 

London 



This eclipfe will not be total, but at the greateft darknefs 

there will be a fmall thread of light on the upper part of 

the fun's body, juft a a4th part of nis diameter or breadth. 

But fome of the ftars will be difcern'd. The planets dT in the 

fouth-ead, i nearer the {o\xx\i, atv^i ^ owxVv^kk-hand, the 

fun a little higher. 
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ajr 



3. Moon eclipfed, Odlober the aift in the morning.* 



Beginning by Adraftea's calcul. 
The middle at — — 

The end at — — — 
Digits eclipfed north — — 



h. -y 


Leadb, 


II 30 


* 5» 


11147 


4 8 


V 4 


5 M 


7 16 


7 4 



7. Pahtt, 
% 33 
3 J» 

5 16 

6 iz 



4. Sun eclipfed^ November \y at 11 at night, invifible. 



Ne^ 



* This edipfe was obfcrved thus : 

I. At Oomroon in Perjia by Mr. W, Sanierfon, 

The raoon entered mto the dark fhadow or umbra of the earth 
at II min. 33 fee. paft live, Ante Meridiem. 

X, At Borne by Bknehinu 
Temp. Ver. 
h. m. s. 

3 I ^ 40 Initium umbrc vcre. 
5 48 5 o Finis umbrx veras. 



3. At Lijbon by John Bapifta CarhnCy and Domimco Cafaffo, 

Temp. Ver. 
li. m. s. 

138 o Penumbra inclpit effe fenfibilis. 

I 47 45 Umbra incipit. 

4 xo i4 Finis eclipfis. 

4 z8 o Dednit penumbra fpillior. 

4. Other obfervations in BrttMit^ taken from the Diary for die 

next year (17*5). 



Begin. 



Midd.l End 
h. m. h. m. 
tf 31 ' 7 a8 



At Wyken in "Warwickfliirc — 

By Mr. Lawry, Corhwall 

Mr. Tapper, Briflol, continued') 
in total darknefs i-J m. — J 
Air, Child, Neirport Pagncl *— \ S ^o \ ^ ^^ \ 



e 1.% 




X^ L A D I E s' D I iL R 1 £ s. ££^f£hton2 X7M» 

New ^eftions. 

I. ^cflkn 105, hy Mr, Williams. 

When fam*d Europa's fon, Minos the jofl, 
Be^eg'd Megaera's tower with his hoft. 
Whole founding walls^ moted around, did fland, 
Ereded by Apollo's facred hand. 
This Nifus held, whofe ^rple liair, 'tis faid. 
Contained their fafety, till it was betray'd 
To Minos, l)y his daughter's am'rous aid. 
For whilft (he view'd his pradlis'd chivalry 
From off the tower, (he trembling thus did fay : 
** Inforc'd by love, this tower 1 intend, 
" To render up, and give thefe wars an end. 
** Did not Petrea's daughter, with like flame, 
'* Venture like hazards for Amphitryo's name ? 
** Then why fhould Scylla lefs advent'rous prove ? 
** Love conquers all things ; all muft yield to love." 
This faid (Pallas aflifting her) fhc made 
Of ropes a ladder, and -by Cupid's aid 
Convey'd it to her love upon the fhore, 
Who it afcends, and fo he gain'd the tower. 
Now you'll exf)e<5t, iince I'm hiftorian grown, 
The tower's height ; and that may thus be known : 
For if 'tis multiply'd by * ninety-three, * 93 feet 

The breadth o'th' moat, and the product added be 
To twice the ladder's length, 'twill make thefe feet. 
Fourteen thoufand four hundred twenty- three, coropleat. 

[144*3 

II. ^ eft ion 106, hy Mr, John Richards. 

Being taking a glafs with fome friends of the town. 
The excifeman came in, whom we alk'd to fit down ; 
He did fo, and as we did freely converfe, 
Our new friend began the following difcourfe. 
" That fpheroidal cafk (fays he) on that fliller, 
** Is more artfully made than any i'th' cellar ; 

For whether you work by Mr. Oughtred's canon. 

Or multiply the difference by feven-tenths (as is common 
" For us gau^ers, when hafly, to do in the cafe) 
*' 'TwiJJ bring out the fame equal cylinder's bale. 

The Jength of the calW's fotx^ \t\e^t.% ^\^-x^Tv'0e\'5»^ 
And ufnety-ei^u gallons \ mtxVt \\\^ coxvx^tvvs^C' 









No. ir. New Qjibstioms. 

The veUel lay level, the bung being up. 
The liquor WM eleven inches deep (torn ihe top, 
I aJk'd if he knew how lo ulbge the calk. 
Alack, Jir, fiiys be, that's no very bard talk. 
I queilioD'd his Il<ill ■ this nettled the gauger. 
Who piefeotly otier'd lo lay me a wager, 
That he'd cell to a fpoonful the liquor's content; 
'Tis done, fir, (fays I) for a crown to be fpeoi. 
He confultcd iiich authors as merit regard. 
For the ullaging part; as Hunt, Jones, and Ward. 
And hating gone thro' with the whole opieration ; 
I found none of hia methods would bear demoaftrationi 
So demanding the crown, he rcfufes to pay. 
Till I Ihew him a moie mathematical way. 
Now for fake of the gains, I'dfoon do'i ifl could. 
But feeing I cannot, 1 beg thai you would. 



m. ^lejlim 107, h^ Mr. A. Naughley. 

Fair ladies, of you I rauft yet enquire 
How the poll ftood for the knights of our (hire. 
The number of voices, as 1 have feen. 
Was 6ve thourand two hundred and Dineieen. 
Which among four was juft fo divided. 
As one the fecand and third exceeded 
By twentv-iwo and fouffcore bating feven. 
The foutth by no more than (ixfcore and ten ; 
Then how manv votes had each candidate; 
I You can't in finding much itouble your pale, 
^^4K.yM I'd have a general rule for thai. 



t IV. ^lejihn 108, h Mr. Richard Whitflliead, 



5iippofe four brothers reprefentcd be 
By fhefef'JUr letters, /. 5,(7, and O; 
And each of them unequally lo (hare percieJ 

A right-lin'd fii'M, 'n form triangular; 65 j 

Two Ihorieft fidc! of which (he pig^ cl^" fllOW, JitA' 

But fiir its bafe, it's what I do not know. 
An oblonB docs pufTefs the middle fpace. 
Touch 'd by two fides, and lying on ihe bafe, 
Whofe length in perches is in margin feen, 4(1*^ 

And its bre?dth. or height, isiuft'eigj\'.tw\-. 
The other (hires do in eacli ansje We. 

ii'r motents ace what -vwv tt \o it^tv^, 
MaJhem. Z 



I Aad th eir 



^ 



fS4 L A D I E s* D f A R.I E s. ZBeightofi^ 1721. 

C takes the oblong, being the grcateft fpace ; 
B takes the angle oppofite the bafe ; 
-^'s on the left, Z)'s on the right does fall ; 
He being youngeft, had the leaft of all. 
I, who have ever loving prov'd and true, 
Do for your ^nfwer, ladies, humbly fue. 

V. ^ejlion 109, hy Mr, Wm. Doidge. 

One fummcr evening, as I -walked alone, 
I heard a damfel making piteous moan : 
I aik'd this fair the caine of fo much grief. 
If I cou'd give her troubled mind relief. 
With fighs and tears (he -did her cafe explain ; 

* Oh ! cruel love's the caufe of all my pain. 

* A fpark, in whom external beauty ihin'd, 

* Hath won my heart, hath ftole away my mind : 

* That weihou'd wed my father gave confent; 

* To live in joys and pleafures permanent. 

^ But ah ! that hapj>y day tt nmft not ,be, 

* Till this equation * and toy age agree. 

* All ways we've try'd, but ail our labour's vain, * 

* To know my age, and cure me of my pain. 

* * Ceafe, ceafe, fair maid, your mournful tears, (faid I) 

* To the ingenious ladies rll apply, 

* Whofe fkili in figures' feen i'th' diary.* 

Ladies, confider love's tormenting pain, 
Leivernot this fair one longer to con\plain : 
Tell her what age (he will be made a brid^, 
When fhe'll be happy by her lover's fide. 

» 3 

_ iJaaa — t^aa . 

» -I — . 1 — — a ^,her age. 

VI. ^ejlion 110, hy Mr, George Brown. 

'Upon the northern Teas, where boift'rovis ftorms did rife, 
And darkfome clouds obfcur'd the azure fkies. 
And from our fight all its celeftial bodies fkreen. 
That day or night to us could not be feen. 
During which time, our gallant fhip was tofs'd 
'•Midft rocks and fands, each minute call for lofl. 
Where every billow did prefent a grave. 
And death triumphant rode on ev'ry wave. 
When \n the height of forrow, fear, or doubt, 
anfae ftorm allay*a : and to o\xt \o>j bti^ht Sol look'd outj 



No. »I. Ne W Qjf ESTION J. 

Whofe aliiiude was taken in ihe heav'n, 

And prov'd thiriy-niDe degrees, and minutes fev'n. 

The calm continu d, and in tiiat very place 

We flay'd an^our and fifty mioutes fpace; 

And then bright Plicebus fmil'd on ub once more. 

His altitude again we did explore. 5j* 

By our accounis, we found that very day 

Fell out exadlly on the tenth of May. 

Now, ladiej fair, whofe wits are ripe at will. 
In this dilliefa, t pray exert your Ikill; 
And from what here is found, gave me, I pray, 
The latitude o'th' Ihip, andhouis o'th' day. 



Thi Prizi ^epen, iy Adtaflea.. 

. n poets feign Aths the world eou'd bear,- 
TtoA giant great Goliah widd the fpcar ! 
Prodigious built i And Archimedes move. 
With hia machine, the lofty feat of Jove. 
We ftandamaz'd, when they fuch things reheirfe. 
About the vaft espanfe o'th' univei fe. 

Geographers do little lefs pretend 
The faults and errors in the globe to mend : 
Will all its parts, feas, creeks, and bays unravel, 
Tho' they no farther than their garrets trarel. 

I only have one county meafur'd over, 
It's hicrd. enough ail parts for todifcoter; 
With curious tneorms by old Euclid Ihown,. 
And inflmmencs^as heretofore unknown, 

Ai the inteifeiHion of two Roman ways. 
Cut thro' this kingdom in their Csfars ddvs. 
And by th^m namd the Watling-ltreet ariJ FofTe ; 
There (tood Bennones, which now wac<<ll High Crofsr' 
From thence (nearly) in a (fraight line I •ome 
Unto Dove Bridjje, or fam'd Tripontiurn ; 
Bearing almoii (outh eall by fuuth : The whole 
Was juft eight mile, one furlong, and 6ce pole- 
To Bathorpe 1 peiambulatlrfg go. 
The line is perpendicular I know ; 
But turns and windings, till the FoiTe 1 met. 
Will not its horizonta-i dillance get. 
In a llralght line the Foffe [ nicaCur'd. till 
I.Tcachd a tumulus call'd Brinklow-hill: 
Deligaing once again High Crofs to view, -j 

And Dv my clock-work ibund I'd nie^fur'd true, £ 
£ighlmiles, fcyen furlongs, and poles iwcoty-two: ) 




J 



9,5^ Ladies' Diaries* [_Bcighton\ 1725. 

Tripontium then was juft within my fight, 
A line drawn to it made an angle right : 
With this perpend, and what before Tve fhown. 
The triangle compleatly may be known. 

From Tripontium the river Avon I furvey'd. 
Which many curious turns and windings made. 
Clofe by flands Newbdid, eminently high, 
Whence thofc three places mentioned I cou'd fpy : 
'Twixt firft and fecond, the angles eighty-eight, 
Fifteen : Eathoipe from the bridge call'd Dove, 88« 15* 

One hundred forty-nine, and forty-five did prove. 149 45 
From Eathorpe to Bennones, of confequence 
One hundred twenty-two degrees : From hence iZTi m 
I cou'd a4}u{l the diflance to each place. 
And tell if Aron truly meafur'd was. 

This to Geodefian's feldom known ; 
Now tell the theorems by which they're fhown. 



a^ 



1725- 

♦ I. ^eftion 105 anfnver'd hy Mr, John Painter* 

LET ^==93, c = ladder's length, a == tower's heighu 
Then is ab ^ %c = 144*3 P^r quelUon, and aa'^bb 
= ccy 47 Euc. I. There will arife this ambiguous equatioa 
a'=i\d -^-^/^dd — z = I5i'a688 the tower's height; and 
the ladder's length == 17 7*5 7. 

11. ^leftion 



* I. Q^ E S T X ON 105. 

The ladder being the hypothenufc of a right-angled triangle, 
t^hofc bafc ii the breadth of the mote, and perpendicular the 
height of the tower; if h be put = 93 the breadth of the mote, 

and X = the height of the tower, we fliall have \/K* + x* =: 

the ladder; and then *;r + x\fh^ -f-x* = 14413 = c by the 
queftioQ ; which equatir;! being reduced and 0putz= ^* — 4» wc 

Xrjrc X SS -^ ♦ - 

a 



, w. Qj;estioS3 Answtup. 

* U. ^efikn io5 aRpaier'd h Mr. John Kclpe. 

Iwbi 

The hi 



The bung diam. 3i"im J inches For ( ig'cfiG J inches for 
■"' ' ad diam. 1] 3 168 J ale gjll. t ii^iw J wne p/Jl- 



The uihge wine gall, j ^]:*^^J Ale gill. J ;;.;, 



7?^ yliwf oftfiuer'd by Mr. Rich. Tapper. 



B-—H. By Mr. Oughtrcd's iheorem .^ — 

the diameicr of un equal cylinder. 



PliltinE i and \ fot the bong and hrad diamcten ; hf Oughirtd'i 

rule i/^ — ^ the mean diumetci ^ (bj ihe othti me- 

thoi mcniioned in the queftJon) -^ X 7 + * = ^"'" *-; 
from thii tquailon U founfl i =; -=J; Ihw ii ihe bong and head ' 

diamcletf at« ciaAly in pioponion ■> T3 '<* U Now Itt jj j 

UlJ 5)2 be the two diameicrs; ihen, TuppDCog the content «S 

tie gallon., -^'l-;4^^7;^' '** ■'""^ ~ *' ' ''""^' ' = 

^/ ! — I ■ =. '4i99i6i, and coiiict]iientI]> the two 

dUmcteo »li aud U^ are JVHIJI ami aj'jidti. 

Th«n fat the ullage of ihc-eafk, ii maji 
lule in Cat. 1 pn^e 19a MeBTuiatiaa. Or, 

ling rule gjrea at page J41 of the Tame, — -_ ^ "J*!!!; 

iheciicuUifegmcm aafwering to thii quotient is ■ij.Ttiatftfl tl 
•a3)SlSSS X 74~ = ae'4B gallMu =: the ullage ueirlj. - 



iS^ Hadies' Diaries. {^Seighton'] i^2s» 

But, 'jB + '3^ = the diameter of the equal cylinder per 
quefHon ; by involution, tranfpoiitlon, and divifion-, we have 

BB ^ U1hB=:^ Uhh, and HH — —BB =: 
53 53 73 

.-. ^BB. Hence J? = ^ ^; and ^ = ^i^. 
73 • 53 "- 73 

Wherefore it will be as 53 : 73 ::.H : B^ and the con- 
trary, univerfally: and the diameters 21*103 and 29*066 for 
wine gallons, or 23*3 16 and 32*115 for ale. 

Let x=zi diflFerence of the wet and dry inches, ^ = 4 bung 

diameter. Then aV^^ — xx = the breadth of the fdrface 

of the liqupr in the middle of the caik ; and multiplying 

• • X^ X^ X ' c x^ 

by X, the fluent will be 2 ^ x 7 n 7-77 /'ti 

. zb 7.ob^ 56^^ 476^' 

«— &c. = the area of the middle fegment of a circle to the 
radius by and the chord lines diflance from the center in the 
bung diameter x. 

Now to find the length of the radius at any diflance from 
the bung diafneter : 
Let ^ = 4 length of the fpheroid, / 1= J length of the 

cafk, h = head diameter. Then a a : bb r: JhF? x a — / 

{aa'^U) : hhy hence aahh = aabb — IJbb ; put c = 

I Ibb 

tb — hhy then a a = . Let z = the diftance of the circle 

c 

llhb 
from the bung diameter whofe radius is fought. Then : 

£, llhh — tzt llbh — czz , /. r u ' 

lb %\ : . :z2 the Iquare of the ra- 

dius ; which raised to the \ power, it will give the radius =s 

jr czz C CZ^ CCCZ^ Jg^Z^ 1 C^ r: ' <* 

%bll %b^l^ i(>bU^ izZb'^l^ zs6b»/*9 
Sec. which rais*d to its feveral powers, apd fubftituted in 
the room of b, it will give the area. The feries' multi* 
plied by the fluxion pf z, gives the folidity or quantity of 
liquor. Then fitid the fluent c^f each term, and let /rrsri 
the ieries will* (hew i of the differdhce of the wet and dry 
parts ; or, if / = the whole lengthy gives the 4 difference*^ 
which added or fubtrat^ed with the contents, fhews the 
quantity of liquor in tfee'caflc, 65*5541 vacuity, 32*4458' 
wine gallons. 



\W, ^ucjVion 



No. 22. 



Qju E * T r o K s Answered. 
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* III. ^fjlion Ic7 anfiverd by Sylvia. 

The fufn of any whole quantity and the exccfTes of it« 
greateft part above each of the other, being divided by the 
number of parts^ gives the grtateft, and thereby all the 
other parts. Hence the firft had 136 1, the ftxond 1339, the 
third 1288, and fourth 1231 votes. 

t IV. ^fflion 108 anfwer'd by Mr. A. Nwighley. 

Let b = 65*5 perches, c = 52*16, ^ = 46*98, /> = 18 • 

4f, f, 0, tt, j^, = fevcral fegments of the lines in the triangle! 

Then e e — yy-=iuu, a a — d d -V %dy — yy^^uu 

€c — tce-^ee — 00 = pp, by 47 Euc. i-, c i e : : b \.a\ 

by % Euc. 6 ; and -^y : c : : j : ^, by 4 liuc. 6 : whence 

, . . bb , 7.de ^ « — . 

this equation — ee-^e^ -i \^cc — pp-^ee-^^ce = 

cc c — e 

dd = 2077*9612, which reduced and extraded, gives #s 

28*32; confequently a^=- 35*36» = 15*63, j^=:i8j6, ws^ 

ai*39, and the whole bafe 86*539. 



A. R. P. 

'^'s (hare = i i 16 
B^% — — z= 3 o ao 



P. 

S 



, A. R. 

C\ fhare = 51 

i^'s — =0 3 21 ^ 

V. J^«c/^/>;, 



♦ III. QjJESTION 107. 

The rule mentioned in the original roliuion above, is thus dif- 
covered: Let the fum J be divided into n parts, of whiclr the 
di6crences between the grcateft and each of the reft arc <i, >, c, d^ 
&c Then if * be the greateft, x — a, x — i, jr — c, x^-^i^ &cl 

will be the other} ; and their fum * + ;c — « + ;r -^> 4. ;{- -.'^ 

4- Jf — ^ &c. or nx — a — h — c — d &c. rr j ; hence i» x =: 

X + m, putting m for the fum o£ the diiTcrcnces, and jr :=: ^'ir'^n 

n 
tz the greateft; which is the rale. 

t 1^» Qj' E S T I O M 108. 

The origtnAl fohition may be explained by this f gure, in which 
EFG D is the rcdlangfe'infcribcd in 
the propofed triangle ABC, and BH' JS 

perpendicular to ^C; then the nota- 
tion makes h'rzAB^ vzz BC, dzzL 
FG, and p:=:EFi alfo a^rzFB, 
ezuBG, ozn DC, sm B/, and 7 = 
C I "^ DJi ; and hence ' the cqua- 
tions p.nd proportions to the foVulion 
Are evident. 
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%6o Ladies' Diaries. ^Beighton'^ . !'!%$» 

* V. ^ejlion 109 anfujfffid by Mr. Tapper; 

I a 

* Given a^ -^ d^ ^ 4*962 ^ = ba 10 find/^. Let x* = 

t 8 I »' 

tf ; then x» • = tf/7^, and y^* z^ aa, alio x"*" — x T s: 
^x^, which when contracted is x^ ~x* =5 ^x^, and by 
tranibofition and divifion x^ — bx* = i. Here x will be 
found = 1*7425615449 "^9 and x^ = ^ = 27*9981125 = 
%7 years, 364 days, 13 hours and i/ere, or 2&^ years ^r^x/W. 

+ VI. ^eftion ixo anfwer'd by Mr* Nat. Browne. 

The latitude 46^ 33', the hours 8h.44n2« And loh. 25 m*. 

The 

* But the folution will be fimpler thus : Put ^, c, d, and f for ^^, 
i^C, FG^ and G D rerpe<Stivcly,.as in the origiiud folution; and 

AB BC AC , * J ^ jin .«^ »/- — <^ 

^- =: ^ = j;^ = X : and hence dx zzAC^ and ^BG = -. 

Then rfx : * + c : : J — c : ILzLlf = ^H — HC; Kencc 

dx 

CH = — — — J = J — - — ' ; and then BH* =: 

2 %dx xdx 



ddxx-^hb 



±££l* — 4**g*-^*^*->n*^* 

"1 — iiv;;^^ ' 



%dx 
by putting >«» for fc» 4- c». Agai n, CG : GJP : : CB : B H 

Px ^ ^ . 4^* c» — d* X* — w») * _, /O* 

ss ' ^ Confequcntly -^ — ^ -. > == -^ ' 

X — I ^ ' 4«* x» X 

from which equation x is found == x*8s nearly, and hence tho 
other quantities all become known. 

f VI. Qy E s T I o N 1x0. 

Here sire given two obferved altitudes of tht fun (fuppo^ed to 
be freed from the errors of rcfra<Stion), with the (fiippofcd) true 
interval of time between the obfervattons, as alfo the declination of 
the fun ; to find the latitude and true times of obfervation. It is 
admitted that the watch or time-keeper may be too faft or too 
flow, but yet however it is fuppofed to go true for the ia-^ 
terval of time between the obfervatlons. The declination for the 
fupp6r(;d middle true time between the time^ of obfervation, may 
be ufe'd for the common declination at both times, unlcfs the 
interval of time be great ; but if this be thought not fufficiently 

accurate, let the declinations Vte t^Vcii ^ot vVic \.^rq Cu^^ofed truo 

times ciiemieivcsi aad ufcd ia die cakv3^vofia% 
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The Prize ^efilon afifwer'd. 

In the firft part of the queftion jj 
there is given in a right-angled tii- 
angle ABC, die cathetus jnB, and 
the alternate fegment of the hypo- 
thenufe CD, (made by a perpendi- 
cular BDy let fall from the right 
angle;) to find the other fegment 
DA. Put c = AB,. b=^CD, and 
there will arife this theorem, a =: 

\^cc-\-\bb — \b = 4*81903, and 
by 47 Euc. T, the bafe = 11*0836, 
the perpendicular DB =r 6*55 ; which 
compleats the triangle. 




Thcfl 




CQitfiruElion^ 

On a proper plane, as a primitive, defcribc the triangle OPQ9 
making Q)P^ OP equal to the co-dcdina- 
tioDs for the two times, and the angle at 
P equal to the given interval of time; 
then will P be the pole, and Q, the 
places of tJie fun at the firft and feeond 
Obfcrrations/ A^rain, about the poles 
0, ddlcribe two circles at the diflancc 
of tKe' ttvo bbicrved co-altitudes and in- 
terfecSling in Z the zenith of the place. 
Then a great circle dcfcribcd through P, Z 
will he the meridian, the arc PZzz the 
co-latitude, and the angles ZPQ, ZPO the mcafurcf of the 
tiines required. 

Calculation, 

Drawing the great circles ZO, ZQ), In the triangle OPQ) arc 
given the two fides P, Q) P equal the two Ci)-declinac:on8, and 
the included AOPQ =: the interval of time; to find' and 
and the Z. ^0 ^. Then in the triangle OZ0, arc known the 
three fides ; to find the ^ Z\ which taken from the Z. <? P* 
there remains the jLZ(zjP, Laftly, in the triangle Z0P, are 
known the two fides 2 0, P, and included Z ^0 ^; to find 
the fide P Z the htitude, and the Z 2 PC^ X\vt \.vav^\w A>^H«^ 
olifervation from noon ; from wV\c\\ vuVu\^ xJwt ^^^vv. ^^5Sv.^.t^^^ 
OP(y, there remains the tiiQc o£ \\\t tctviii^ Q\»«jR.TH«Cvtstw «i.^t««x 
nooa. 



»C% L A D I B S* D I A R I E S. {^BetglftOfi^ Z7.2i* 

Then from E where Newbold ftands, there is given tlie 
angle JEB 88» is'; BEC i49<* 4j' ; and CEy4 ia»". To 
find the diftances EJ, E B, EC, and E D. And here we 
muft note, as in the anfwer to queftion loo, that ,as any 
two of the angles given,, together exceed 1 80 degrees,. the 
point where Newbold ilanda will fall within the triangle 
j^BC. 

Now if you fuppofe a circle topafs through CEathonpc, 
E Newbold and B Tripontium, and bife<5l the line C^, 
producing thai bife<5lion through the center of the circle, it 
will cut the periphery in a. point, from whence lines drawn 
to B and C, will compleat a tripezia infcrib'd in a circle ; 
which by aa Euc. 3, has the two oppofite angles taken to« 
gether equal to two right angles : 'hence the angle at the 
periphery will be 30* 15'. In like manner proceed with the 
3 points j^EB, and the angle at the periphery will be ^i^4S['^ 

Then if from the center of the firftt:ircle you draw lines 
to B and C, the angle contained between them wiDi by; 
»oEuc,3, be double to that at the circumference, viz. 6o*" 
$o*\ and in the other circle it will be 183® 30'. 
- Bntit will be needieic t& expkin the matter any farther,, 
having already, in the laft year's diary, given as clear sl 
demonflration as could be, without a large fcheme that 
would admit of all thofe lines and circles requifite thereto; 
what remains being purely trigonometrical^ from whence I 
have deduced this followig anfwer.. 

Tappers 
M.F.P. 

Given f ^^^"^ HighCrofs toTripomium 
CFrom Eathorpe to Brinklow 
To complete the triangle — 
Brinklow to High Crols — 
. Trip©ntium to Eathorpe — 
Brinklow to Tripontium — 
Eathorpe to Bennones — 
rHigh Crofs — 

Newboldto)TnP-J^-Z 
■• >-Brinklow — 

]\Tr, Rich. T^yper a njhvers in the manner following. 

Let a = the diftance of Tripontium and Eathorpe ; c = the 
diftance of Tripontium and High Grofs = 2605 pcics; »=s 
the diftance of Brinklow from Eathorpe = a86» poles; then 

a zzVccnn -^^n^V — \nn •=. 3549*9109 poles ; which 
edl y. Let s =2 fine of 30^ is' •, m \xs codcie^ or fine of 
/^y*'^/; J2r = thc fine oi ^^^ 15' ».x'\\scQSva^> \-=.x'8^xi&. 
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No, s,. Qu E s T 10 V s A N s w E R E n. afij 

Imagine the line which joins Newbold and Tripontium lo 

be extended through the fofle, and a perpendicular let fall 

from Eathorpe upon it; alio a perpendicular from High 

Crofs upon the faid line. Then d : i : : a : ^ = the fine 
of the angle made by the lines which join Tripontium and 
Newbold, and Tripontium and Eathorpe, i : a :: ^ : at 
= the length of the firft peipendicular, i : d : : m : ma ^ 
Ihe diftance from Nevtboltl to the place where the (aid pei- 
pendicular cuts the exierded line ; and i/dd — aan^ma 
— the di ftance of fJ ewboid from Tripontium, by ij Euc, i. 

Now -,-- — - = the cofine of ^. Then, z : c 



■^U^ 



—j^dd — aajj = the diftance from 

Newbold to High Crofe ; j : -^ : : c i ~~ = the diftance 

from Tripontium to the place where the perpendicular from 
High Crofs would cut the li ne betwee n Newbold and Tri- 

. -/Zd — iMaa e ,tj 

poDtium, and i : € •..: 5 : -ji/dd — siaa =: 

rfie perp. alfo z : jV^jf. — naa : : * : j- t/dd — isaa 
^ the diftance of the perpendicular from NewbtJd. Hence 
this equation, 1 — -r^X^dU — iiaa^nia + -j-, which 



reduced gires this theorem a = - 



Thit qoeftloD ffiU be conftniiSed thus : 
Ccnjiruflien. 

c (lift plwe we hare givMi, in a. tighl-wgltd iriaogle, 

>...e Irg A B, and the alinnatt fcgmtnt CD of the hypolbeoufc 
Bwdc by the ptrpendicubt BD i and ilie liiangle will be con- 
OruSca 3» I'lcOiort jS page 8». kgiin, \Vt ^itH-Y-.^Mnt ■«». 
* itEnei^E, J£, CE iniltegiveniniJ^s-'i'i.'Ai^*'™-'™"''^^ 
"■ ' i( in qucflioD loo pugF t**. 



A HIES. IBfigbtoti.l fj%s. 



Of the Eclipfes in 1725. 

There wiU be fix eclijifes thia year; Four times will the 
moon's dark body interpolt between the fun aad earth, and 

hide his face; and twice will thi: tarrh interpofe, and hinder 
the fim from enligiiteniog the moon : butof thefe oolyoDc 
of the moon will t'iiil uptm our part of che globe. 

It the morning, 

%. Moon eclipfed, the T6th of April, at 9 morning, iDviGble, 
%. Sun eclipfed, iftofMay, at 10 forenoon, inviCble. 

4. Sun echpfed, jjih of September, at 7 morning, inrifible. 

5. Moon eclipfed, on Sunday the joth day of Oftobcr, at 

7 o'cI6ck 10 the e»eoing, total and lidble.* 



Aflronom. Coventry 
Chattock, London 
Child, Newport 
Turner, Hull 
Leadbetter, London 
Sparrow, Noilingham 
S. Sun eclipfed, a^ih of 0<Sober, 1 



K 


Begin 
.01. d 


Midd- 


En.! 


F.nd 


DurajMg. 


V 10 


VI 7 


V£j£ 


VII4 


* 4 = 


5 13 


6 11 


7 4 


1 5' 


■ SS 


3 41>133 


J >8 


6 t6 


7 H 


3 


'■ J9 


3 31 "3'! 


5 'J 


6 9 6 J 


7 4. 


* 36-3 loi 1 


J 29 


<! *7 7 I ■ 


8 : 


* H 1ll»i36l 


J 5' 


6 4 


6 J3 


7 4.^ 


3 41 


J 35!l> d 



* This eclipfe wii oblcired 

. At A'!bt»i, by S. Tt. Slanch'sK. 



4S Tola' Iminertioii. 
»5 The End. 



. At JInjio; by Jer. Barriush, "EDi. 



No. 22. New Qjj e s t i o n s. %6s 

Neiv ^lejlions. 

I. ^cjllon III, hy iJfr/Rich. .Whitehead. 

In fome company lately, mathematiciil fellows, 
r>y the lidc of a pond which flow'd hard by an alehoufe, 
1 begun to be pert with my angles and fquares. 
With my areas, my bafes, my cones, and myfpheres; 
(For to talk of old Euclid, you mull: know I am prone, 
And when out of his elements, am out of my own;) 
When fays one that fat next mc, hold, prithee a word, 
I'll hold you ten ihiUings for the good of this board, 
You don't telhme how far crofs the water 'tis wide, "J 
From the place where we (land to that tree on this fide, r 
And what ibace does each of thefe objedts divide. » 

From the boat which now lies on the oppofitfi fhore, 
With my- fquare and a liae (for they'd grant me no more) 
I nieafur'd in yards, as by figures you fee, 147J 

Fron] beyond the faid houfe, llrait with it and the tree. 
Then fquare from this line I immediately went. 
Or a right angle made, the page fnews the content, 475 

Till the boat and the tree were exa<5l in one line; 
Then I meafur'd five hundred y^rds feventy and nine, 579 
Quite up to the boat ! then I, llrait with the houfe. 
From the tree meafur'd yards, as the page fairly fhews; 259 
The meafurel took fquare from^ thence you mufl note, 507f 
Till rd brought the faid houfe in a line with the boat: 
Then up to the boat to make matters more clear, t 

I meafur'd thofe yards which in margin appear. (>^^\ 

To finifli my v/orking, what made me the quickdr. 
Was, I thought I cou'd do*t, and make fure of the liquor; 
But my boafled rules fail'd me, nor with all my deep fearches 
Cou'd I find out the diitance, with its roods and the perches. 
So ladies, I beg, for you're nice at difcerning, 
You'd untie this hard knot, which has puzzl'd my learning. 

II. ^ejllon iia, hy Mr. Tho. Dod. 

A wretch who fcorn'd to ufe th* appointed means 
Ilcav^n's-blifsful courts to reach, on's own thus leans ; 
Who, by mechanic art," a ladder rais'd 
So high, it almod all mankind amaz'd. 

Thus Jacob did, fiiys he, and why may'nt I 
Scale hea\^n as well as he? at k^ift. VVV w^ * 
Wrapp'd in' the clouds h\a \vc?id ^er.wxA';^ vv^'s.. 
And ictrnz inviron'd NvitV\ \X\^ ^.xwX'i ^<w\s5»% -^^c^^ 

A. a 
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From which, 'tis faid, a lire-ball falling down. 
Let oflF a cannon at tlie bafe, whofe foand 
Approach'd the ear at top in the fame time 
Tnc fire-ball fell from ladder fo fublime. . 
■ Tell me, ye fair, if he to heav'n was got. 
Or how far foaring from this earthly fpot. 

III. ^tejhn 113, hy Mr. Tho. Grant, 

A father, dying, left three daughters fair. 

So whom he gave five thoufand pounds a year, 
n fuch conditions as did them engage 
To have their fhares proportioned to their age ; 
But 6f their ages all that can be known. 
To effc(5l the purpofe is here under fhown. 
If to each daughter's age when fquared you 
Add the re<5langlc of the other two, 
Thefe * numbers will expofe themfelves to view. 
^Now ladies fair, I pray exert your fkill, 
'And tell them how to latisfy the wilL 

* 1000, p8o, pao. 

TV. ^lejlion 114, h Mr. Chrift. Mafon. 

When mighty Jove this world immenfe did frame, 
And beauteous form from dark confufion came, 
TIo fooner he his fiat did difpky. 
But the crude mafs of atoms all obey ; 
Each to their center with full fpeed ciid hafte. 
And dawning light peep'd o'er the gloomy wafte: 
Then boundlefs asther its expanfioa made, 
And the foundations of the heavens were laid. 
For homogeneous matter was compadl, 
And earthly atoms into form did adl: 
"The humid vapours into feas were made. 
Which did the borders of the earth invade. 
The grofl'er air around 'em both was fpjread. 
Like a foft cov'ring to a nuptial bed. 
Plants, fruits, and llow'rs receiv'd their genial birth, 
And fprung with vigour from the pregnant earth. 
Then flraight was huili'd the elemental wars. 
And formed thence fun, moon, and twinkling ftars; 
Then fifh, and fowl, and beails for food or prey ; 
And laflly man the whole for to furvey. 
To contemplate and call his eyes above. 
See with furprizc the heav'nly -bodies move. 

Ad' 



Ne 



CiuEST. 



And with delight the waDd'rirg planets trace, 
Which cliro" [he zodiac move from place to place: 
Their motions and their niagoitudus compare, 
And thence conclude how uniform tliey are; 
How ev'ry one keeps in their proper Iphere, 
And not, like muikmd, ftrive to interlere. 

But ere our ihoughts an aerial journey lak^e, 
Fiili let 'em here aTuppofltion make; 
That if a boll upon the earth ihuuld weigh 
Ten pounds in iroy, and then cou'd it convey 
To th' furfacc of each jjlonetary Iphere ; 
1 pray unfold what weight it wou'd be there i 



Y. ^uej}hn ust h ^'■•Bernard Anoeljr. 

Once on a lofty hill, whence ev'iy where 
Around ^ glorious profpe^t didappea.r-. 
There many fair and wond'rou* works difplaj'd> 
Of art and nature exquilitcly made: 
Amidft the various beauteous objeias, I, 
Frwn far, a Itately fabric did cipv, 
Rais'd on fair ground, tlsatlevi;! It ' ' " 
1(8 height, I found, ore hundred 
That tmie the fun, going dowu , ■ 
Streighrwiih the houfe txiA mc ; n, 
An hour's half qnaner; by which iiit ,.".= i-iu y>^- 
Exafl fevcn hours.tand tnmutes fltty-livt. > 
Tliis on the firft of June. Then, ladies, fli^W 
.fJie diilanci; oCxhe building to out view i 



TL ^ttfihn ri«, iji Mr. John ffitnmons. 

*ftn oWong doft of meadow ground. 
That is by water compafs'd round ; 
This by mv paces Ihare louod. 
Thai ihc fum of each Gde and end. 
If Hi the diagonal be join'd. 
Their total makes juft half a mile. 
I\-e purchsfed this clofe (orjfle); 
And muft for ii gi»e, by bargain. 
For eiich f(|uare yatd, a penny farthing; 
Buiknow nocwhat is ihe whole fum. 
Which is the main thing to be known. 
There's one I alk'd knew well enough. 
•Aa old s*2d6fiaA-g(a& 
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That lately did the fame furvey : 

Without large fees, no more he'd fay 

Than this, * Lefs fides or ends arc in extreme "J) 

* Ratio ; and the ditgonal's the mean > 

* Or greater fegment, and each fide a mean to them. J 

* With tliefe hints you may find the anfwer, 

* I'm Tery bufy — pray be gone, fir,' 

Ladies, the tides and purchafe pray declare 
In your diary, the next year : 
Nor care a fig for the furveyor. 

The Prize ^lejiicn, 

' • Withuhat vaftfpeed have all improvements lua 
Thro* all the ages (ince the arts begun. 
Euclid's colledtions, full twenty centuries fince. 
Their mathematic knowledge may evince : 
Archimedes the next age did produce. 
Excelling all, was born in Syracufe: 
From him geom'try did mucn light receive r 
Rife of the globes and fpheres to him they give : 
The filver niix'd with gold in Hiero's crown. 
By ftatic art, he made tiie workman ov/n. 
Said, If he engine-footing had, cou'd move. 
By force of fcrews, the mighty feat of Jove 1 
When MarccJIus laid fiege to Syracufe, 
The Romans fuffer'd, by his engine's ufe 
In throwing ftones ; which fhowVed from the iky. 
Like thunderbolts, the Romans to annoy. 
But that great Roman foul fl:ri<5t orders gave 
In ftorm and plunder, Archimedes to favc. 
But, curfed fate ! by common foldier's hand 
He's kill'd, whilft poring on his fchemcs in fand. 

What mathematics fuffer'd by fuch blow. 
Ah fruitful brain ! ftill ages want to know. 
By curious theorems, he the diftance knew 
To the enemy, where the ftones he threw : 
Who viewing from a corner of the wall, 
Which there run (Iraight, (an acute angle call) 
Along the wall four hundred yards he pac'd. 
Where he the warlike thund'nng engine plac'd : 
Their camp to this line a right angle made ; 
Parallel to the wall's ditch, 'tis faid, 
Whofe length and diflance is not known ; 
But to our purpofe, fomexVv\\x^ tv^tvce is (liown ; 
For at each (lation, wheu x.\\t C2.tv^^\v?:^^^^'^^ 
It cat thQ ditch's ends, a.sbox\i\v^u^^^« 
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From the firft ftation to the'ditc^y^is found 
Two hundred yards, meafur'd'aiopg the ground. 
From the enemy to the ditches Other end. 
Two hundred fixty yards burfhift'ries fend. 

Let's know the diuance .where Marcellus ftands*. 
And a theorem anfwering our-demands ? 



dl- 



1726. 

Sluejiions anfwered. 

The 111th ^icjiion anfv.rr'd hy Mr, C. Mafon. 
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put 
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yJB = <: = 475 
z\j^G = ^ = 579 

FG-f:=i 674f 
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"WTiicli equation reduced, and the fums collc<5ted, &c. gives 
a = 1078*0833 : Then a — f is the diflance between houfe 
and boat DG zz 403*7499, and DC the diilancc between 
the houfc and tree = 692*a499> and 6^6' between the boat 
and tree = 386.* ^E.I. 

N.B. ne letter G // 07?iitte(i at the hoat hi the p^-.r^jlng 
fgure. 

n. ^lejlton iia anfv:ev'd by Mr, Sam. Rci: iC. 

Sound moves 1142 feet per fecond ; heavy bodies fall 
i6tV feet in the flrit fecond, according to Dr. Halley. 
Then put a = i5tV, b = i", x = ladder's height, d = the 

time found flies i6xV feet; a \ ^ w bb : =: fquarc 

a 

dx 
defcent of the ball. And a -. x :i d i -^ zz the time found 

a 

moved 



* I. QjJ ESTIONIII. 

The final equation will be fimpler by fubftltuting x for the un- 
known perpendicular C c, the known quantities being as in ihc 
originai ibiution : for then, by fimil.ir triangle?, 

cd 

and f — X : cud: = AC; 

c — a: 

hence, by right-angled triangles and fubtraclion, 
^ c — xp 



Anvl here if CE or A be fuppofed equal to BD ox h^ as thofc 
diftauces are arbitrary, and might as well be nicafurcd equal as 
unequal, then the final equation \rill become barely 

ccdd ' //f? 

7 — ?S in ^v^lich ;: is cafUy found. 




No. 23 . QjJ estionsAnswereo. %ft 
moved to the ladder's top. Confequently -^ = ^' , 

whence — = -- — , */ .v = -rr == 8io88*o8j -feet = 
a a a ad 

»7029'36 yards =: 15 miles, % furlongs, 34 perches, 7 feet.* 

f III. ^lejlion 113 anfvjer'd by Mr, John Turner. 

r /7^ + <r// = 3 =: iooo*> 
Let )^ce •^au:=: r = 980 > by the queftion, then 

i^7cu -^^ ae "=2 d "=:• 920 j 
+ 8/^8 — i%du^ H- ^bcu^ — h^ uu -hbbcc 1 

+ iSddu^ — c'^ uu — 2bcd^ I 

— bcHU -^^ d^ V = c. 

-¥ sbcduu j 

— 7 ^^^a ?< J 

Which being colleded and reduced gives the following 

numbers. 

Ages. Portions. 

1. s. d.f. 

The eldeft 23-5276'^ ri784 19 0^*7568 

Second 22*7788 r cafh per annum < 1728 % 8 1*3738 

Youngcfl 19*599 1 -i C.1486 18 a 1*8694 

C, Mafon 5000 000 

IV. ^ef^ 



■ u * II. Q U E S T I O N 111. 

The folution unll be a little clearer thus : Putting ^ rr x^tt> 
^ ^ X 140^*" and % = the height. Then f^a : t^x : : 1" : ij — — 

time of falling x feet j and c : a: : : i" : - zi: time of found's 

c 

palDng- over x feet ; therefore — = -, and ;c =: — = • ■ ,— 

CQ a a '^-rr 

= 81088 feet. 

t III. QjJ ESTXON XI3. 

Various methods of folving this quedlon roay be fccni Itv VT^JiaA^ 
Kcrfey, and Ronaync. 
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* IV. ^leflion 114 anfwer'd hy Mr. Rich. Whitehead. 

Supppofe the fun's parallax 10 feconds, and the magnitude 
of tlie earth according to Norwood's obfervikions ; then let 
a = the diftance of the earth from the fun, p = the perio- 
dical revolution of the earth, / = the periodical revolution 
of one of 1^ fatcllites. To find its diftance from '^ fay 

<;'/* 

«» : /* :: ^' : -= the cube of the diftance fought, 

PP 
And as the fquares of thefe periods recip. fo ?.re th« 

ccntrip. forces towards their refpedive central bodies. 

Then for the weight of bodies oh their furfaces, if the 
diftances are equal, the weight will be as the quantity of 
matter the bodies contain. If the Quantities of matter are 
equal, the weights will be reciprocally as the fquares of the 
diftances : Ergo, If neither are equal, the weight will be in 
a compound ratio. For, as the diftance between the fun 
and earth, and the quantity of matter in the earth, is to 
ten pounds, fo is the diftance of Jupiter, aril quantity of 
matter, to the weight ten pounds would weigh on his fur- 
face; and fo for the reft. Hence ten pound of our troy 
weight will weigh on the furface of the fun 244 pound, on ' 
Jupiter ao, on Saturn xa'75> o^ ^^^c empire of the bedlamites^ 
viz. the moon 3'45. 

Mr, Alexander NaughleyV afifwer. 

On the furface of the fun 240, % I9'9, 1^ 6, D j-jj^ 
5 a-ij, ? »*o8, Tj 17. 

Mr. Tho. Dod computes them from 

Mr. Whifton's numbers — — 245 ^9'S i3'o 3"* 
and Dr. Cheynt's theory ^ — 79*3 6'4' 4*ft j 



*• 



• IV. QjJ E S T 1 O N 114. 



« 



The proportions of the force of gravity at the furfaces of the 
planets, or the proportions of the weights of an equal quantity of 
matter at each, are now ftatcd thus : 
Sun Moon Mercury Venus Earth Mars Jupiter Satunt 

a5 T TT r ' T » ij- 

Thefe being feverally multiplied by 10, we have 

^So 3^ tV S '^ 3f *» IJX* 

for the Tvejghts rec^uired* 
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V. ^lejlion 115 anfnxer'd hy Mr, J. Turner. 

The time was yh. $$' y and fettingin that latitude was 
8h. 2m. 30s. The longitude n ai** 50' 17". Declination 
23*^ 13' $1". Afcenfional difference 30* 37' 30". To find the 
latitude, having the declination and afcenfional difference, 
tan. declinatioii 23° 13' : radius : : s. afcenfional difference 
30° 37' : tan. lat. 49® 52' 53''. Then there are given two 
iides and an angle induded, to find the third fide the co- 
line of the fun's altitude 57' 5a". Then s. altitude : height 
of the objc(5t : : coflr.e of fun's altitude : length of the fha- 
dow 576a*4 feet = ii;zo yards. 

VL ^ejlhn 116 anfvjer'd hy Mr. Whitehead. 

Let a = oblong's greater fide, e = leffer, u = diagonal, 
and b "=• 880 yards = -J mile, in proceeding feveral fteps 
you'll have Vj x ^ = ^ — ^<^\ put g = V5 ; then corn- 
pleating 



* V. Qy E S TI ON 1 1 J, 

The time 8h. 2-|in. of fun-fet is found by adding ^^1mxk, 
the half quarter to 7 h. SS'OU the tim« 
when the fun is dire<5Uy behind the top 
of the edifice; at which time let de- 
note the fun's place, and the point 
t)f fun-fct ; alfo let Z be the zenith, and 
P the pole ; and let the gicat circles be 
drawn as in the figure. 

Then will ZPO he the hour angle of 

7 h. ss m. and ZPQ the hour angle of Q 

8 b. i^min. P0 or PO the given co- 
dcclinatiou, PZ the co-altitude, ZO the 
co-altitude at the time of obfcrvation, and 20 the eo-altitude 
at the time of fttiing, which will be a quadrant, it being the 
difV^nce between the zenith and horizon. 

Wherefore, in the triangle ZP are given Z0, P0, and the 
Z ZP0 ; to find ZP the co-latitude. Then in the triangle 
ZPO, will be given ZP, P 0, and rluir included A.ZPO\ to 
find ZO the co-altitudb at the time of obfcrvation. And, laftl]^, 
the defiance will be equal to the lenc^th of the fliadow, which is 
the bafe of a- right-angled plane triangle whofe perpendicular is 
the height of the building, and the angle at the bafe the fun's 
altitude; whence appears the rcafon of the laft dating in the Q:tv- 
gin.d folution. 
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pleating the fquare aa + ka -^^ — = — h 



4 14 — 4 



<? 



49— a8^4-4^^' "* 880 — iSSi,'- + 168^^— i6^'5 

Iao98496*8790ii673 + ,« ^ 

^. --: — = 374490'04968i3620I. 

3a'3c659ic3ci4048 ^^ ^ ' 

<z + - (i.e. /7 + ^^ "" ' =430*299969) =6ir9559ai3549- 
a 7 — 2jr 

Hence the greater fide of the oblong is ^ = i8r65J95 ; e the 

lefTer = 141*80907 ; diagonal = 23i'c6994. Content 2594* 

•11 89 yards at i/Z.-J comes to 135/. a/. 3^. i 594- 

The author of this qucftion, in the 4th line, by the words 
the fiivi of each fide and endy defignd to have meant one 
fide and one end : Then the anfwer would have been 65097 
fquare yards, and purchafe 339/. 11^.^; but the expref- 
fion will much eafier mean both fides and both ends, and the 
anfwer above truly folvcs the queftion.* Ths 



* VI. QjJ ESTIO N XI 5. 

As the queftion is worded, the fum of the four fides and the 

diagonal mufl be equal to half a xnik, and the diagonal a yncaa 

proportiooal iKtween the end or breadth and fuxn of llie 

and the faid end or breadth. 

-'Wherefore if z = the diagonal, and x ^ the IrfeadtE ; 

^z -f- ;rx = zz, and hence * = z X- " ^ — • Alio, bjFXight" 



^^led triangles, the length = ^zz — xx zz z 
Vs - 1 



= V^ 




So that the breadth, length, and diagonal, 

V'* — I /\/5 -r- 1 

Bre to each other as — . , jl/ -^ , and x ; and there- 

fore arc in continual proportion. 

Now the fum of this diagonal with twice tlie'length and breadth 
is */% + *y x^s — I ; and then, by proportion, as this fum 
is to half a mile (the liim given in the queftion), fo is each of the 
above proportional quantities to the breadth, Itngth, and dia<*onaI 
of the figure required. Wherefore half a mile or 880 yards drawn 

into each of the fra<aions ^ -= , ..^^ , 

•togth, and diagonaV, 
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The Prize ^ejlloti anfwer'd by Mr, Sam, Marriot. 



e 




In this right-angled triangle where- 
in a line is drawn parallel to the bafe, 
there is given the baie = 400 ; that 
fegment of the hypothenufe next the 
bafe aoo = c ; and the alternate feg- 
ment of the cathetus 260 = d. To 
find the cathetus, &c, 

df + tf : b : : d i r- — = y, 

d-^ a -^ 

e '\' c lb lie: —• — = y =: 7— — per iim. triangles. Hence 

dc 
bdff + bea=: bdc-^-bed, or bdc=^beayznd — zz e. Again, 

LI t_jj I J I ccaa'^%dcca'\'ccdd « 

ib+dd'\'2da + aa'=. per 47 E. I. 

aa ^ 

Hence a^ •^'xda^ + bb ^ 

+ dd> a a — %cc da = £ c dd . 

— cc^ 
Then a = I4i*73 ; a -^ d •=: 401*73 the diftance fought; 
e -^ e from firll flat, to the camp 566*908 ; y = length of 
the ditch 258*883 yards. 

Mr. R. Tapper ^infwers it thus : 

Let a =z the diftance of the wall from the ditch, b = i6% 
yards, n = 200, m = 400. 



t + - + ^nn — aa •=: fn> which reduced will be 
a 

*4 + %ba^ "f ^^ , _ 7 r 

^ -**"* Jr mmaa — %bnnazzbbnn. 

— tin 

Here a will be found 141*7005 ; a + b zz 40i*70O5 the 

diflancc of the camp of Marcellus from Syracufe. 

The folution'of this queftion may more fully be fecn in 
Ward's Introdudion, p. 334. 



2^6 



Ladies* Diaries. [^Beighton'] 1726. 



Of the Eclipfes in 1726, 

Twice this year will the moon's dark body interpofe be- 
tween the iun and earth, and hide his face ; and twice will 
the earth interpolc, and hinder the fun from enlightning 
the moon : but only two of them will be Vifible in our 
part of the glcAe. 

I. Sun eclipfed the aad of March, about half an hour paft 
a o'clock in the afternoon, iavilible, by reafon of the moon's 
fouth latitude, but will be pretty large, and feen about the 
Straights of Magellan. 

a. Moon eclipfed the 5th of April, at a in the afternoon, 
invifible, fhe being then below our horizon ; but in the eaftern 
parts of Tartar ia, Mogol, China, Sec, it will be above 8 di- 
gits eclipfed on the northern limb. 

3. Sun eclipfed the T4th of September, a quarter paft 5 
in the afternoon, vifible.* 



Aftronom. Car. at Coventry 
Mr. Ciiattock, Coventry 
Mr. Cluittock, London 
Mr. Leadbettcr, London 
Mr. Spairow, Nottingham 
Mr. Child, Newport 

Mr. Turner, Hull 



Begin. 


Midd.l 


End 


Dur. 


Dig. 


h. m.i h. m. 


h. m. 


h. m. 




IV aj V 17 


VI 7 


I 42 


546 


4 a6 5 17 


6 17 


I 50 


644 


4 28 


5 25 


6 18 


I 49 


6 46 


4 44 


5 37 


6 27 


I 43 


6 3 


4 n 


5 li 


6 6 |x 44 


6 I 


; 4 44 


5' 37 


6 27 I 43 


6 4 


4 20 


\5 14 


6 z 


1 42 


5 ^9 



4> Moon 



* I'hls ecllpfe was obfervcd • 
I. At Lijbin by F. J. Bapt, Carhone, 



True time, 
h. m. s. 

3 S9 So 

4 58 30 
— — — — 5 S<S so 

The digits eclipfed were 7|. 



Beginning — — — — 
Middle — _ — — 
End — — — — — 



a. At Ingoljrat "by tUc Fat'oers o? d\c Society of Jcfus. 

The beginning at s^^- "^T^- ^■^^- . , 

Tiic fun's fcmi-diametcx laca^v^^t^ c^-^^O.^ v^ c>^^' 



No. ^y 



Eclipses. 



477 



4. Moon eclipfed on Friday the 30th of 'September^ at 
5 o'clock in the morning, vifible.* 



Aftronom. Car. at Coventry 
Mr. Chattock, Londpn 
Mr. Leadbetter, London 
Mr. Turner, Hull 

Mr. Sparrow, Nottingham 



Begin. 


Midd. 


End 


Digits 


HI 55 


V 4 


VI 13 


4 45 


3 26 


4 50 


6 14 


6 36 


3 53 


5 3 


6 * 14 


4 58 


3 34 


4 49 


6 4 


5 28 


z 30 


4 JJ 


6 oi 


5 a7 



^ I<f//^r 



* This eclipfe vrzs obferred 
I. At UJhon by F. J, Bapt, Carhne. 

True time 
conrcA. 

h. m. s. 
Beginning of the penumbra — 14 37 o» 
Beginning of the eclipfe — — Z4 57 ao 
End of the eclipfe — — — I7 33 30 
End of the fenfible penumbra -^ ly 54 oe 

The quantity eclipfed 6i digits. 
a. At Tchn by F. JgnaU KegJer. 









Corret^ time. 






» 


h. m. s. 


Beginnning •» 


— 


— • 


— i» 49 


Total Immerfion 


— 


— 


— 14 4tf 30 


Emerfion — 


— 


— . 


— 15 »T 30 


The end — 


— 


—^ 


•— . x6 atf 



The apparent diameter of the moon 3 a' 30''. 



3. At Padua by S. J. PoM. 

App time* 
h. m. 8. 
Senfible penumbra -* — • x< i5 44 
Beginning of the eclipfe — id x\ \<^ 

Clouds prevcliced the obfeT^atioTX qI^^ ccl^« 
D/'ary Maticm. B b 



178 Ladies* DiARiE 3. \^Dei^hton'\ 1726. 

A Letter to the Author. 

— 'Tis natural to mofb part of mankind to defpifc 
■what they don't underftand, and to pafs their judgments 
from appearances : And fince your diary is but fmaJj, and 
caird an almanac, they who are ignorant of the mathe- 
matics, are apt to think meanly of that part of it, and 
conclude your correfpondents very fond of having their 
qames in print, if not charge them with enormous pride 
and downright folly, in having their . names put to the 
queflions they propofe to anfwer. I therefore being a par- 
ty concem'd, could wifh that fome of your correfpondents 
would vindicate us from Xuch imputations, and fet the 
diary and our performances in- a tnie light. And fuch per- 
sons ought to be toid, Firil, of the extenfive ufes of ma- 
thematical learning, and of the infinite advantages they are 
to mankind ; that the /ludy is not only delightful, but 
quickens the invention^ ftrengthecs the judgment, and en- 
larges the intelledlual faculties. Secondly, that in the diary 
there has been exhibited a great number of difficult, cu- 
rious, and ufefiil queflions, in all branches of the mathe- 
matics, not to. he found in any author^ with the befl methods 
of folving them, which in .any other method probably 
would oever appear to the world. Thirdly, That the 
diary has incited and led many perfons to the ftudy of 
mathematics, who othcrwife ptihaps v/ouldnot have turned 
their thoughts that way, and has alfo exercifed thofe who 
have before (ludied them fo as* not to forget what they 
learnt, and by exciting an emulation whereby they extend 
their mathematical knowledge. Fourthly, That your cor- 
refpondents who anfwer all or moil: of the queftions, muft 
well underftand almoft all parts of the mathematics, which 
doubtlefs is praife enough ! That thofe who anfwer only 
Tome- few. of the queftions muft underftand arithmetic very 
well, if they are not acquainted with geometry. So that 
the leaft knowing of the anlwerers are capable of any bo- 
Cnefs wherein the knowledge of arithmetic and fome part 
of geometry are requlfite. The folving of fome 'queftions 
does take up much time, and excrcifes as well the praftic 
as theoretic part of the mathematicc. And furcly to em- 
ploy one's leifure hours pleafantly, innocently, and profi- 
tably, with inconfiderable charge, is highly commendable; 
cfpecially fince time is generally foolifhly and expenfivcly 
thrown. away, &c. 

Yours, Rhhard Wkitekead. 

JVrtt- 
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New ^ejiions. 

I. ^uejiion 117, hy Mr, Richard Whitehead. 

Having lately the great fatisfa£bion to meet 
With foine quaint virtuofos, at an elegant treaty 
In a bowl of good nedtar We drown'd ev'ry care. 
And our chat and o«r Hquor did equally ihare: 
How fwect pafs'd our time, as we fat round the table>- 
Meaiur'd out by the true horological ladle. 

The bowl of flint- glafr, of particular fo.rra, 
Where this minute hand did with fuch ev'nefs turn. 
As when full, of our mirth it had been the gay foarce. 
Gave, when empty, the rife to a learned difcourfe; . 
(For emetinefsoft, by the4>.Ye, has been fouhd 
To occanon deep talky and difcourfes profound) 
To be fhart, in thefirfl p]ace they all did agree, , ^; 
An hyperbolic conoid its infide to be, > 

Whole abfcifla was inches and parts as you fee. . j 5*98 
The line next, the inches and d^dmals (hew^, 
Which its tranfverfe diameter went to compofe** ^'93 

The bowl'-s leafb diameter they all did opine 
Five inches to meafure, and; pisu^ts twenty-nine: ,5**9 

And they took, pray obferve it, its fides which went ftraight 
To be part of the afymptotes ; and to give us more light, ' 
Of either of thefe fee the length .*'fli«wn below* 
This, they faid, was all that ajperfon need know^ 
Its inner diameter right to untold. 

How much it might weigh, and what punch it might hold* 
1 allow'd what they faid^ and I told them, with eafe, 
I cou'd fend them an anfwer to queries like thefe. 
So fanguine I was ; yet on fetting about it, 
After all my great workings, I found nayfelf routed*. 

So ladies 1 hope, fmce I'm put to a fhift, . 
YjouII give your moil humble admirer a lift.'. 

U.^^uejlion i\Z, hy Mr. Chrift. Mafon»- 

Propitious ladies, who are fkilPd in arts. 
Divide ten thoufand into two fuch parts. 
When each of them the other has divided. 
Both quotients make jufl five (if right decidedV 



itSo Ladies' Diaries. \_Beigbton\ 1726. 

in. ^lejlion 119, hy Mr. John Turner. 

As I was walking out one fummer's day. 
To fee the verdant fields and meadows gay> 
By chance I did a geodefian fpy , 
Who was furveyiog then a dofe, hard by, 
Of oval form • but fuch an odd way he went. 
By which to find its area or content, 
. As I before that time, nor fince, e*er faw. 
From one o*th' foci to the curve he drew feet 

\ Three lines, whofe lengths the page doth (hew : ooo 
The angle between the firft and fecond, 3i3'6» 

Twenty-five degrees exaA was reckoned ; . 872*63^ 
Between the fecond and third he knew, 
'Twas threefcore and five precifely true. 
From hence the area you may quicklv find: ^ 
And one thing more let's know, pray oe fo kind; 
Quite crofs the faid ellipfe a ditch is made, 
which cuts the tranfverfe axis, (as he faid) 
Two hundred feet from center, as you may 
Snppofe, in manner it inclining lay : 
The letter fegment of the ^itch I know^ 
Is of all lines the fliort<Kft you can draw 
,' jFrom that point i'th*" axis to periphery; 
What length's each part, ladies, let us fee* 



\ 



- IV. ^eftion x»o, hy Mr. John Simmons. 

An oval marble fountain's to be made, 
*Midft of a fine partarre, give's your aid. 
To tell the true dimenfions, from the (hade 
Of the forced water, thro' a jet d'eau ; ' 
Which ten foot at right angles it muft throw 

Above the fountain's brim obferve, the fixth o' June 

The (hade o' th' top, by the meridian fun. 

Gives half the conjugate; likewife, at two 

Hours and ^st. minutes after, come and view 
Where the fhade muft crofs the fount's periphery. 
Ten inches (hort of the fhade's length you'll fee 
A point, which there does bound the curvity. 
The garden's latitude is known to be J** 56' "^ 

But it that day the fun fhou'd not fhine clear, C 

Exert your fl«ll, and thefe four things declare : J 

Tranfverfe, conjugate, and the depth pray tell. 
When fixty wine hogiheads can th^ fountam fill. 
This lin'd with lead all o'er, thus * thick, the weight 
In pounds avoirdupois, inform me right. 

* f of 7 of ?tti mcU* 
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V. ^leflion xai, by Mr. Tho. Grant. 

Not far from Cairo, in thie Egyptian bnd, 
AhiongH their ancient monuments does (land 
A fmaU round temple, whofe circumference 
Is }\ki\. one hundred yards and feven- tenths. 

Its convex front is artfully adorn'd 
With hyeroglyphics exquifitely form'd. . 

A fpiral tube encircles it around. 
Making an angle with the level ^Eound*. 
Of dxty-one degrees and minutes ^t^ 
Till ai the temple's top it doth arrive. 
From whence, thro* this faid tube an iron ball - 
By its own gravity let freely fall. 
Will to the bottom run in feconds eight : 
From hence, I pray, declare the temfde^s height. 

VI. J^<.^/<7;i.iav^;'-^^* Sam. Marriott. 

A grandfire to his four grandchildren faid^ . 
I have a piece of land was once furvey'd ; 
An oblong form i'th' midft o*th' marm doth lie, . 
This formerly was fenc'd about ; but I 
(Being wear jT of the icharges) threw it ope, . 
And cat it main with all ray^neigbVing folk. 
Left nothing (landing but "a .thriving oak. 
At the eafi: corner; Jeii I (hould be bxsL\. 
In time to come, .to fence itaout {igain» 

The length, the breadth, the content too of it ^ 
Were fooiilhly upon loofe paper writ : 
Yet 1 the fame laid by. (1 thought) with care^ ,, 
But now 1 want iti 'tis I know not where. 
But this may ufeful be : I did refolve 
Diag'nal wife to hedge this clo{e in half: 
A line let fall from th' corner of the dole . 
To the. diagonal right angles (hows. 
Which cutafegment juft of chains dxteen . 
From the diagonal; and if't had beeiv 
Prolong'd two chains, would touch the other fide; : 
Thefe two crofs lines would this oblong divide . 
Into four parts, fuch as I give to you 
refpedtively ; and this is alll know. 

Now, fair ones, left they the land (hould lofe, . 
Pray in yournext tKefe four fhares expofc. . 

B b % T^%« 



ii» IaDibs* fii A&iE s. iBeightcn] 1726. 

The Prize ^eJHon. 

Fam'd Eboracum, once Brigantluin's height, 
Renovned was by many a worthy wight. 
Four emperors did there receive their birth. 
And three inhumM, (leep in that hallow'd earth. 
Severus and Conflantius there repofe. 
And Chlorus too, in peace with all their foes. 
The fourth moft tam*d, was the great Conflandne, 
Whofe name thro* all the chrifHan world did ihine ; 
Was the firft emperor that wou'd embrace 
The chriflian faith, and baptized at that place. 

What ftiU adds lufter to renowned York, 
A fabric flaods of (lately gothic 'work ; 
Whofe lofty tow'rs overlook the fpacious plain^ 
AAd view'd with wonder o'er a vau champaign. 
The weary trav'ler fees the diitant place. 
Believes bun there, amends his flack'ned pace; 
Pleas'd the refrefhing profpedt to furvey, 
Each flride he lengthens to beguile the way. 
For high in air the lofty turrets rife. 
Peep aer the diflant plains before the dazzled eyes* 

As once I travelled t'ward that ancient place, 
1 pry'd to fee't, tho' diftant many a pace ; 
By optic tubes, to help th* defeaive eye. 
With th' horizon, St. Peter's I did Ipy : 
When twenty miles I nearer was, did fee 
The apex then exalted one degree.^ 
My eye was juft five feet (ix inches high. 
By waat is ihewn, the height I pray df fcryf 



^ejki%m 




1727- 

^lejlions anfwer'd. 

I. ^ifjihn 117 an/wer'd hy Mr. Chrift. Mafon. 



A(l 




— bb = CBq = 



hhc, 



Which equation reduced, &e, gives a = f^%, from which ] 
all the other dimenlions may be eaJlty found. Then per 
jSrchiin, dc Csnoid is Spheroid, Def. j, the truncated cone 
AdeBhta will be — a cyhnder eenerated by the pa- 
rallelogrim Cteg. Ergo, from the fruftum AdeBA, take 
that cylinder, the lemaiader will be = the folidity of the i 
hyperbolic conoid atba; lo which cylinder add the fiuftuin i 
dUE ed, the fum will be c<\\i-A the fuhdity of the bowl =3 I 
J97-87J inches. The folidity of the conoid := 4P9'774 inches I 
1= a"i63j wine gallons. I 

_,.,„L„ 5 Phil. Tranf. 7 an inch of Ji-j4»8» \ ounces 
Then by J ^^^^^ ^ g,^j-^ ^^;^^ ^ ,.^^^^^^ ^ ^,^^^^ 

And the wcBhitdJ joj oz.=H9\Vv«T.-i ^^^^^,^^^1. 
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* II. ^ejlion m8 anfwerd by Mr. R. Whitehead. 
Thetwoiroinbers \ g^! .^j?* f added make 09999 &c.- 

t ni. Report 1 1 9 ar^<wer'd-by Mr. W. GilL. 

Dr. Keil, in kis Aftro. Led. gives a mediod of detennxntag;^ 
an eiiipfe from 3 lines given in length and ppfiuon^cutting. 
each other in the focus. The^ 



• II. Qju s s T I o ti 1x8;- 
Let X and y deaote the two numbers, 5 their Aisiy and q the- 

Aim of their alternate quotients.— Then x -4- t z= J, and — -4- - 

7 * 
= q : Hence xx '\~yy =: qxy, and *Jf -H 1 xjr + jrj = ssl cr, 



ASS 



by fubftitution, f xjr + 1 xjr =z ii ; therefore ^xyzz 

by fuUtraAion, xx — » Jfj' + r y = ss V~ = ■ ^ * 

therefore i — y = ^s/ T * ■ 



andy 



X*Ji 



Conftquently 



f III. QjJ E S T I O N 11^. 



JcpF^r^n/T]^ 



It is dcmonftrated, by the writers on conies, that iT C be th^'- 
center and F the focus of 
an ellipfc, and in the tranf- 
verfe axe BA produced there 
be taken CD a third pro- 
portional to C¥ and CAy 
and from any point G in 
the curve G E be drawn pa- 
rallel to JSD and meeting 
i)E parpcndicular to it in 
JE, and FG be drawn; then 
FG will always be to G £, 
in the conftant ratio of CF JR 

to CA. Wherefore, if 

G, H, I be the tiiree given 
points, or ends of the given 
lines FG, FH, F/, drawn 
from the focus F; and there 
be drawn HG, JH, and 
produced to K and L£oi that 
HK be to Gii: as FH to 
JTC, and/L to HZ. at Fl 

19 




tin. 14- 



QUE 



its 



The tranfverfe diameter (ooo feet, conjugite Coo, the 
conteoc af the field lo a. 3 r. 10 perches, the angle of incli- 
nation of the iranfverfe 64" ai'. From the doiaiine of 
fiuxions, if the lefler fegment be fuppos'd to Be the hypo- 
thenufe of a right-angled iiiargle, alfo a minimum, and a 
perpendicular let fall upon the irsnfvcrfe diameter. The 
bale of the faid triangle will be a fourth proportional 10 the 
tranfverfe, the latus reftum, and the difiance of the perpen- 
dicular from the center of the elUpGs, that ia 1000 : 360 ;; 
aoo + X ; X := I it's- Hence the leirer part of the ditch = 
»59'8i greater = 3 jo'iJ6, and the whole length = 590' 46- 



IV.; 



'•'/• 



to FHi and llitn if A' L he drawn, and perpendicular to it IN", 
HM, GK. FD: and Unly FD hr divided i.i A in the given 
ratio o!FG toGE; then A will be the tnd of llie iianfvetfe, and 

the whole of the tllipfe is ihenre determined. Fob, KH being 

to. KG as FM 10 FG by the eondniaion, and KH 10 KG 
as MH to E C! by- fimilar triangles, therefore FH will be to FG 
ai MH to EG, or FH to HM a« FG to 0£; and In the fame 
manner FI -. IN :: FH : HM -, wherefore in general F I i 
IN :: FH : HM 1: FG : CK :: (by the above cited pro- 
perty) CF : CA\ whence the center C and the whole ellipfe be- 



Again, for [he (honed line OP that c 



n poini 



o the c 



the 



I he drawn fr 
nCe it mnft evidenlh 
igtnt in the point J*, 
n alone and the pro- 



lie perpendieul.ir ti 

it may be determined from that cDDtideiatio 

perty of the curve, indepcniJeal of fluiions ; ana rroin tiience win 
eafily arife the property of 11 mentioned in the origitml foluiian, 
and a: h aOually determined at f rap. to fib. s Apcl. Ccn. vir. ABi 
iatu.'! rc^ : C^ : 0^\ hence the point ^ it fuund, andofcon- 
fcqucnce 0^ and then OJt as in qudUon 103 pa^t 144. 
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* IV. ^eJHon lao af{fwer^dby Mr, Maibn. 



Given the lat. — 5»** J^' 

lis complement — 37 4 

Sun's declination add 23 15 

Sun's merid. altitude 60 29 

As s. fun's altitude 60 29 
To the height obj. — 1 10 in. 
So is cof. fuB*8 alt. 29*31' 
To length fhadow — 67*989 

As radius 

^ To cof. timefrom noon 58** as' 
Soiscof. lat. — — 5» 56 
To tang, of a 4th arch 32 51 

Which fub. fr. 0's dift. of pole 
leaves a 5th arc = 33*44' 

Cofine 4th arch — 57 09 

To coiine 5th arch — 56 t6 

So fine of the lat. — jz 56 

To fine of the altitude ^% 11 



As fine of the altitude 5^^ ii" 
Is to the height 120 inches 
So cofine altitude — 37** 49* 
To length ©f (hadow 93*155 in*. 

Prom which fubtrsl^ zo inch^ 
Remainder 83*i55. 

As cofine fun's altitude 3 7 • 49^ 

To fine time paft no«Q 3 1 15 

So cofine 0's declin, 66 34 

To fine fun's azimutk 50 55 



As radius — — 
Is to — — — 
So cofine aziratith — 
To the ordinate ea. 



90 o 

83'I55 
50^55*' 



As radius 
To -r- 
S') fine 
To de 



= 5a'4 



-83*I55 

— 64-53 
Let 



* IV. QjJ E ST I ON 1X0. 

The Ipherical calculations, in the original fblution above, will- 
be evident by applying ihe given declination, latitude, and hour 
to the rpheiic triangle in page li? ; for if ZP reprelent the cO' 
latitude, P the co-declination, and their included angle P tht 
hour from noon, all which are given ; then Z0 will be the co- 
altitude, and the Z. •2- the azimuth, both' which axe hence caiily 
found. 

Again, for the ellipfc, inftead of the jet d*eau fuppofe a pole of 
TO feet high crecSted in the center i of the ellipfe ; then will the 
ihadow of it at noon be the femi-<Jbnjugate axe dc, and 10 inches- 
lefs than the fliadow of it when the azimuth is equal to the /L adC 
will be the femi-diameter dh "zz da. Which arc cafily determined 
SLS in the original folution. 

Everything elle m tbeoi\^m\\ to\>i\ACiT\.\^N^r5 ^^\^^\s:tmined 
except the traniVeife axe, vjh\tYv mvj \>t \>e.\xe^t \^\ixA x >DK«i^\s^. 

the common' property o£ the e\\\^fc> ^'> V '^^'' "^ *^"*' ^- ^^ *-' 
dC I dj the femi-tranC\etfc. 



a»7 
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Let ^/7 = ^ = 52*4 
dCzzc::z6V9%9 
de =i= 64*55 
And d-/ = a, ^are a f 
dd 4- ^da "^ aa \ cc 

aa-h^aa-^'aa 

Reduced, bbaa + tbbda — ^cda 
:= bbdd. In numbers produces a 
= 36-86. Then 1 : '7854 iiTt^cC 
I a 1 640*4668 inches rrthe area, by 
which divide the given content, 
gives the de|5th 40*35 inches. Add 
twice the thicknefs of the lead to each diameter, and once 
to the depth : from which elliptical cylinder fubtrad the 
given content, gives the inches of lead 11614, which accord- 
ing to Ward's fpecific gravity of lead, is equal to 76116 
ounces avoirdupois =jt tun, a bund, i quar. %s\\h. weight.* 




■* V. ^leflioH iw cmf'mcr^d by Mr. Whitehead. 

^ The propofer has either unlimited or unhinged the quef- 
tion, by giving the circumference of the tower incoherent 
^vith the time ; either alone would have limited it. ^ 

According to Gallilaeus, and experiments made by feveral 
ingenious arciils of late, as 

I : i6Tr : : 8" x 8" = 64 : lot^y = the fpace a body will 
^iefcribe a perpendicular defcent in 8* of time. Then 

As the fine of given angle ACB = 6 1 ° 5' 

Is to the fide — — AB = ics9t 

So is the radius 

To the hypothenufe AC =: ii75'8i 

Then let fall the perpendicular a Bl and 
^lile a body accelrrrates the fpace AS, ano- 
ther will defcribe the fpace //t7, along the 
incUn'd plain AC, as has been deraonflrated 
by the illuftrious Sir Ifaac Newton. Having 

found the fegment Aa =: -^^=901, &c. 

Say, as radius : A a = 901, the length of the tube : : s. of 
the given aj[igle Aab = 6i* s^ : At :=: 1^'1^ itxx^ '^^^ 
height required. 




TAr 



sS8 L A D I E s' D I A R I E s. ^Beighton] lya;. 

Mr. GrTLOt^s Jbluthn to tie iiifi quefiion^ taken from the 
Diary for 17*9, and *who thinks Mr* Whitehead'/ ^/«- 
tion ivaf not right. 

As I : 193 : 64 :: 1^35 a inches =: the perpendicular de- 
fcent of the body by gravity in 8'' of time : Then as the ra- 
dius : fine of 61** s' ' ' i»35» ' io8ia inches = the fpace 
defcribed in 8'' by a body defcending along a plain that 
makes an angle of 61** 5^ with the horizon, which would 
be, the tube's length were it a right line, but being a fpiral 
to' the temple, which the queftion fuppofes sk cylinder whofe 
periphery is 100*7 yards ; it is evident, that as the ball de- 
fcends it will alfp by the tube's curvature be carried in the 
faid periphery, therefore it will be adted on by a vis cen^ 
tf^lis^ in a diredtion parallel to the horizon, which will not 
forward th^ ball's defccnt, but will conftantly dimini(h it, 
and confequently the velocity that would ariie therefrom, 
which will occafion the ratio of the fpaces defcribed by the 
ball defcending in; the tube, to the times of their defcription 
to be always variable. Wherefore I compare ip a ratio, as 
the ferai-ordinate of a conic parabola to their refpedive 
abfcifTas, whence the following analyfis: where x = tube's 
length the ball funs in 8". 

'Radius : cof. 61*^5' :: x : '483537 x = to an arch de» 
fcnbed in 8", in the periphery, which fquar'd, divided by 
the diameper, gives •oooao26i67xy = the fpace in 8*, agi- 
tated only by the central force; which multiply by y*, and 
make it the abfcifla of a parabola convex to its axis, x its 
ordinate, and the parameter will come out = 4935*427 in. zr^, 
the parabol. curve, by compounding the motions aJong the 
ordinate and abfcifla, will be = io8ia inches = the fpace in 
8", by a body defcending along the inclin'd plain. Then, 
by the do<5lrine of fluxions, x = 6175 inches = 5i.4iV feet 
the tube's lengtli, and radius : s, 61** 5^ : : 6175 : 5405 inches 
= 450 feet, the temple's height.* 

VI. %c/^. 



t V. QjJ E S T ION X»l. 

After all Mr. Grant's labour and time fpent In the fohition of 
,thh quehiOn, Mr. Whitehead's folution is right. For the fide of 
the tube, by impelling the \>a\\ m x\ve\vo\\x^TC«)\.^\xt^iQ^<>s5^^ 4o^ 
not alter its pcrpendkuUt 've\oc\v^ ot ^tfct.Tv\.\ ^"^^^ ^^t\tsx^ ^«t 
ipiT^ may be conQdcred a.s a ftxc\^\. vaOlivt^^^WifcNaft. ^^afc SsjbQ^u^tQSQ^. 



N<J. 24. 



QjJESTIONS AnSWEREDw 
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VI. ^leftion 12 a aripwer'd by Mr. Sam. Roufe. 

Draw D A. Then A DJB =: A FAB by Eucl. I. 37, 
\' ADAC- AFBC. 

Put AC-bz=Lt, CFrsia, -^y ^^ 

CD =: 16 = d, CB = e. 

E.VI.8. 

But 
3 -^ ^ 



I 
a 
3 



4 and 5 
6x 

71^3 
£. 8f 6. 



ba = <?tf 
^^ = bd 

ee 

"= r 

^^ ee 

e ^T 

dbb = ^^^ 
3, 




A.R.P. 

24' 
6 



5 

6 

7, 

8!-v/7T?=^=:4chains. Total 16 o o 
91.^6': CB :: CB : Cf = 8ch. 

This qucjlion is in pa^c 367 Hill's Arlthxnttic. 



(1) BCA-o I 2 

(x) Z?/'^' =12 1 

n) CFD = 6 I 24 

^^4)y/{:Z>^=7 a 16. 



fhar. 



77'<? Pr/z^ ^lejlion anfwer^d. 



Let ^ 

36 E. 3. 
3 iy i" 



r =: radius of the earth 1= /r, 
/6 = ^^orf/=: height of eye; 
trh-^hh = ^/» 
V'ar'/^ + bd' = bt 
Then 5 bf-btzz tf. 
And 6 2»cea = 91^ per qucft. 

Then find the angle /c^, and line te\ 
find the angles tec and (f/c ; fubtradl 
the angle etc from 90", it leaves the 
angle eta. Again, to the angle tec 
add jLcea^ which fum fubtrudl from 
360, leaves the single tea. Then the angles t^fi and ati ^ 
fubtra<5led from 180, leaves the angle tae. Then 

As fine tae \ te :: fine tea\ ta. And V/^* ^ /^* -^tc} 
= (70 = 260'i feet, the height fought; which is fomething 
more than tiie real height otthe tbwcv of York cathedral. •* 




^ary Matlem, 
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Labjbs^ DiAX.i£S» {^Biightonl^ 11^7* 



Of the EcUpfes in I'jiy. 



Twice this year will the moon's dark .body intcrpofe be- 
tween the fun and our part of the earth, and hide part of 
his face from our light. But only one will be vifible. 

\ t. Sun eclipTed, on Saturday the nth day of March, at 8 
lit nighty but not Tiiible to us by reafon the fun is then fet.* 

». Sun cclipfed, on Monday the 4th of Seprember, at 7 in 
the morning, about 2 digits, invifible. The calculation by 
Street*s Caroline Tables, for the meridian of the city of 
Covenuy.f 

I 

The beginning at Coventry — . — VI 3.x 
The middle or greateft obfervation Vn 3 
The end — . — — — VII 35 
The whole duration — — — I 5 
Digits eclipfed fouth — • — x 56 58 

Nenu 



» ■» 1 1" * 



•*mim- 



* This cclipfe was ohfervcd 
At Vtfa>Cruz by Mr. J, Harm. 



The beginning — — «^ — 
Middk as near as could be judged •— •— 
End about the N. K. £. part of his diik, -— 



App. time 
h. m. 

» 30 
3 S9i 



f This ecCpie was obierved thus : 



At 



Li(bon 
Fadua - 

IRome 
Bologna 
TTirtcmberg 



By 



Beginning 



End Ant. Mcrid. 



h. m. s. h. m. s. 

F. J. Carbon^ •— — — 7 p » true time 

J. Polcnus — — — 8 384* true time 

J. D. Maraldi — — — . ■ 8 44 10 true time 

E. Manfrtdi — 8 3« 6 

J. F. Wcidlctus ^ 1 18 19 8 »p $1 



ttm 



I New ^ejiions. \ 

I. ^ejlim 113, ^7 ^r. Rich. Whitehead. ^^^| 

a Philomath Cato, vith attention profound, ' ^^H 

Was preparing a map of foroe oeighbouriug ground ; 
And to objects rfmote wiis direfting his eye, 
Wiih his body half bent, 'twas ray chtnce to come by : 
Wc fell (DtQ talk (for you muft know for fome yews 
I've been a fmall trader in angles and fquares) ; 
He tijJd me what methods he took, and what ways, 
To determine the diftince of this from that place. 
Says I, -you go wrong, friend, or at leafi round about. 
To arrive at this thing, there's a much nearer route. 
On this, Euclid's fan, with a fneer, made a motion, 
That I'd praftiie what he ihouKht was only a notion. 
What 1 faid I cou'd no ways renife to make good. 
And the cafe that he chofe' for my trial thus ft6<»d: 
Three towns there were lying (to prevent any blunder. 
Call B, C. and D) many paces aliinder; 
The diftance of each one of ihefc from a town ~i 

That was placed within them, eall'd L, was well known, V 
It being in miles ami in yards as below is fhown. J 

From Hie lowers of the two firft-named places J took 
The angles from one to another ; pray look 
At the bottom', for there their true meafures appear: 
But from none of ihofeiow'fs, if I look'd a whcle year, 
Cuu'd I've fcen the town L, it was plac'd down fo low ; 
For wast of wliich height I was forc'd ro let go 
Isly dedgn, which 1 boafted I'd foon brmg to pafs. 
And dehn from my -vork. with no very cood gVacv. 
So, ladies, I hope, ftn- this once, you'lfdefcend. 
To aiiift a poor well-wifliing b.itchelor friend . 
For the future, no more fuch vain loilsj'll purfue, 
Andleitveofffiirceying unltfs 'tis of you I 




%9% Ladies' Dia&xes. {^Beighton] 1717. 

II. ^lejlton 124, hy Philofophicus. 

Stfephon unfortunate ! by cruel fate, 
He's quite bereav'd of his moft happy ftate. 
Celia, whom he dearly did adore. 
Bright objedl of his amorous defire. 
She's loft, unheard of by fome ill adventure. 
He's opprefs'd with utmoft grief for his great lois» 
In (ighs and tears he wails his wretched cafe : 
No pains he fpares, the fair to have again. 
But O, fhe's gone ! his fearch proves all in vain : 
Yet, fiird with fierce defires, he will purfue 
A fearch inceffant, ilill her fate to know. 
Ev'n thro' all parts o'th' fpacious world he'll rove> 
Nothing fhall him deter, 10 infpir'd by love. 

After a long and tedious courfe of travel. 
Having laiied all its great fatigue and toil. 
He to a diftant country then is thrown, 
A place fam'd for an oracle divine. 
Now, cries the joyful youth, ray hopes revive ? 
This fage diviner may fomc tidings give. 
Then ftraight he baften'd to the facred place. 
Where ftood the oracle, and there his cafe 
Before him laid ; then earneft did invoke 
His pow'r : when thus the facred ftatue fpokc t 
This place is in the latitude of forty-eight. 
If hence on this meridian thou mov'ft m-eight 
With equal motion, tow'rds the great equator. 
And pafs precife o'er fourteen miles each hour. 
Accounting ftill the motion that was given 
Thee, by the earth's diurnal revolution : 
When by this compound motion thou haft gone 
The fpace of fifteen hundred leagues and one. 
There end thy journey ; for thou woold'ft b' arriv'd 
Unto the place where doth the fair refide. 

Now, ladies, your bright wit muft this explain ; 

And tell what latitude the nympth was io. 

III. ^ejlion 125, hy Mr. John Turner. 

Within the northern artic circle ftand 
Three hills, which o'er the circumjacent land- 
Raife their afpiring top, in ice involved. 
And fnow by Phoebus' rays not yet difTolv'd, 
A land-mark well unto the feamen known. 
When driv'n by ftorms and tempefls up and down. 



No. »4. Ne w Que STXONS. aj» 

rth'ipacious depth; far diftant they appear, 

With heads invcJop'd in the atmofphere; 

More fam'd than Teneriff, or Andes hill. 

The height of A^ for fo the firft I call, 

la j)ole$ is thirty-two; the fecond L, 

Twice forty-eignt, not more; the third, or C, 

Its ahitude exaSly fifty-three.^ 

And from the bafe of A to L is found, 

Two hundred poles meafur'd upon the ground* 

Now't happens on a certain day i'th' year, 

(But which I leave to you for to declare) 

That th* utmost limits of the top of J 

Its fhade (hall tranfit thro' the toot of C; 

Ls (hade thro* /^ and C will take its way. 

And that of C thro* y^ alternately. ' 

From hence pray tell what's the fun's declination,^ 

And alfo what tne pole's true elevation. 

Where thefe phaenomena will true ai^pear, 

And you'll oblige your humble, ferviteur. 

IV. ^efthn ia6, by Mr, Tho. Dod. 

'Tis to you, lovely ladies, I fue and fubmit, 
(Who out- vie Sidrophel in magic and wit) 
For folution of this knotty problem proposed,. 
By which undertaking my fenfes are doz'd : 
To find by what canon the fquares you do fill 
Which are magical call'd, and by thgt try your flcill. 
To place aJl thefe numbers * fo that the amount 
Juft half a fcore ways feventy-four fou may count: 
If you'll anfwer but this, now yourfclf do aH'ure, 
I will meddle with what they caU magic no more., 

* 8, 9, Id, II, 14, IS,.I^» X7> »o, II, ii, X3, x6, 47, a8, ap. 

V. ^Kfftion i%u hy Mr. Tho. Williams. 

Our modern uat'ralifts difpute — Whence came 
The water that deftroy'd the earth's firll frame ? 
Some bring it from the moon ; and fome have thought 
That from above the firmament 'twas brought : 
Others — that 'twas created for that end. 
Or from a deep abyfs did then afccnd. 
The laft the facred writ doth intimate. 
As Woodward hss explain'd it to's of late : 
Tlie which abyfs (with Halley) he wou'd have 
Concentric with the enrth» an orb coaca.^^% 

C c 3 ^'v 



9.94 Ladies' Diaries. ^^Betghtonl 17*7. 

Iffo — an alternative change fuppofe; 
Let air fubfide, whilft water earth overflows ; 
And while the earth's a fea, let air in place 
Of water fill up the orbicular fpace. 
For prefent ufe (with Burnet) we'll agree^ 
That the antidiluvian earth. might be 
Of mathematical rotundity; 
And that th' abyfs did hold this weight * in air. 
Which we'll admit no heavy'r there than here. 
From hence, fair ladies, thefe two things unfold: 
How deep the flood ? how much th' abyfs might hold? 
* xooooooooooooooo tuns'avoird. 

VL ^ejlion ia8, hy Mr. Cbrift. Mafbn. 

The earth with Luna frifking round, do run 
Their annual courfe about their lord the fun ; 
And thro' th* ecliptic, as they fteer their way, 
Defcribe the feafons, meafure night and day; 
Yet hang on nothing in the limpid air : 
And as they move, their maker's praife declare* 
Befides their motions, they do gravitate. 
Which different actions equiponderate ; 
And tho' each fphere a center has, yet they 
One common center have, which may be call'd their way. 
Where is that place, kind artift$, mew it to me. 
When thofe two orbs at their mean diftancc be ? 

VII. ^u^lon i»9, hy Mr. Sam. Roufc^ 

Once 1 a noble ftrudlure did behold, 
Whole tow'ring walls, magnificent and rare. 
Within were grac'd with curious effigies, 
Drawn by fweet touch of fam'd Angelo's art : 
The top with glitt'ring flars was garnifh'd o'er. 
In imitation of the fpangled arch of 
Heav'n's fpacious canopy. In midfl: 
Of this rich place a golden candleftick 
Orbicular,' aaorn'd with branching fJow'rs, 
Sufpended, hung fupported by a Tine 
Fix[d to the roof. This candleflick, one faid, 
Ofcillates or vibrates in an hour's fpace 
A thoufand times : He likewife faid, this line 
Fri^nji top o'th* candleflick, thence to the ground. 
Was in extream and mean proportion known. 
This fl-ateiy fabric's height, fair nymphs, declare. 
From marble floor Mp xo xVv^ loix^ vQof* 
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The Prize ^efiion. 

In fam'd Sicllla's ifle a garden lies. 
From dorms defended, and inclement /kies: 
Fenc'd with a green inclofure all around. 
Tall thriving trees confefs the fertile ground* 
A fylvan fcene in folemn ftate difplay*d, 
Flutters each fcather*d warbler with a (hade : 
The gentle fpirit of the weflern gale 
Eternal breathes on fruits untaught to fail ; 
The ruKng orbs no wint'ry horrors bring, 
Fixed in th' indulgence of perpetual fpring : 
Here fpices in parteres promiicuous blow. 
Not from Arabia's field more odours flow : 
The ordered vines in equal ranks appear. 
And verdant olives flourifh round the year; 
Here grapes difdolour*d on the funny fide. 
And there in autumn's richeft purple dy*d; 
Beds of all various herbs, for ever green. 
In beauteous order terminate the £cene* 
Sev*n chryftal ftreams, from fev'n fair fountains flowing, 
The lovely landfcape grace with foft murmurs, 
In wild meanders (lowly run, as feeming 
Unwilling to forfake the pleafing foil. 
I*th' midlt of a grafs-plot, formed with artful care. 
Its radius fifty feet, being circular. 
Two redlilinear walks from the center flow. 
Making an angle as exprefs*d below : si ^^S* 

The length of >^, from thence twice fifty-four. 
Of B juft eighty feet, nor lefs, nor more; 
From whofe extremities two lines mud be 
Drawn back to the circle's periphery. 
Where (meeting) they mull equal angles form. 
On each fide, with a tangent to be drawn 
To the faid point of concourfe : Now what are 
The lengths of thefe two lines, I pray declare ? 
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^uefiums anpwer^d^ 

I. ^efiion 123 anfwir'd hy the prop^fer^s niHhotL 

Vvit a::zBD,b=:LB, d=:DL, c:=z p 

CL, m = fine Z CDB = 6iji-369, « = ^^j 
fine Z P^VJ = 789/767, r = radius = 

loooo, / = ifioe BCD = 9743 '748329, -^ 
/ = fine jLCBD ::= 9076*46563^ 

By trigonometry, Jf 

'-^ = CD, '-H^ = ^P, and ""-^^PD. 
s ^ rs rs 

By oblique triangles, 

aa-^dd'-hh ^ ^^ ttaa -{-jscc-^ssdd JO 

2a ' %sta 

= CE, and "'^^ + '"iJ - f'cc _ ^^ 

%sta 
By fimilar triangles, 

PD-.PCx: KD:KG=z "J£^±I^'fd-mhh 

ina * 

PD ; DC:: KD : DC = "aa^-rddr-rbh 

%na 

CD iCP : : GK I CH - ^^^^-^^^^dd^mrnhb 

2rna ' 

CD : DP :: iTZ^ : Z>jy = ^^^±«^^JZL^. 

hence CD ^ ED z= G^5 =r 

rstaa + rstdd — rj/^^ — nttaa — nssdd + //j- j ^ c 

itista ~ » 

Then by fimilar triangles, 
CP\PDi: GExEL=i rstaa + &c. divided by %ntfta, 
or J&L = ^^>5386973277i3058^^-ii'839i5i26a _, qag^p 

a -" ;5 J 

alfo 



qqa^ — iqpaa -h pp + kka^ +k/aa + ii __ 

aa 
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]r x^r^ 465758419083091733 ^^ + 1^*48641236 ^ ^tfg + / 

therefore L£» + d7£» = IC»; 

that is, 

or ipqaa + rr^^ — tklaa — qq^^ — kka^ = ^^ "^PPl 
that is, by divifion and fubftituiion, xaa — a^ = z, 
or xtf — ^<? = s, by putting e z=i aa\ 

hence e =: aa = -4-V-^ z := 147*6958908986^85, 

4 4 

and ^ = u*30026oc66 :=: B D, and the reft 

CD = 10 546383 7 ^les = ^ 10 4 « . 
CB:= 7-iio844i5 C 7 o 35 



Mr, JoSn Turner has very curioufly wrought this an- 
fwer by trigonometry, and an algebraical procefs to this 
biquadratic adfe^ed equation, 



— 4^^ 



^^dd 



+ o^gh 
= Vjr7^7+/ = 2i*a983 miles, xo'jaj, and 7*it. 



• L Qjy I s T X o N II J. 

Dercribe the triangle Bed fUnilar to the ^ 
propofed one, or whofe angles {hall be 
tqual to the given ones : then, by prob. 31 
Simpfon's Geometry, determine the point / 
fuch, that the three lines Bl, cl, dl may be 
in proportion to each other as the three 
given diftances BLy CL, DL: upon Bl 
take BL zz the given diftance of B from 
L ; and draw L D, LC parallel to / d, 
Ic \ and join D, C : fo fhall B, C, D, L 
be the four points required. 
• Uhich is to9 ^evident to need a formal 
demondration. 
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II. ^eftion 114 anfwtrd by Mr^ Turner 

Let 5P = 4503 miles = </, p 
^ = 14, and c = 1939 ^^® 
liainl>er of miles which every 
point of the equator is car- 
ried through in the fpace of ^ 

an hour, by th-j earth*s diur- -^ C7^ JT 

oal rcvcljtion ; then the ratio 

ot PL to SL, wUl be ba local But b*a* +c*a*=idd 

Euc. 47. I. Hence a = s/ :~t-7> confequently PL — 

cc + bb t 1 '• 

ba =: 601:676 miles, the difference of latitude, and the lau- 
tude arriv'd in will be 46* 59' i north. 

This ipay likewife be folv'd trigonometrical! y, and has 
fome affinity to current failing, the motion of the earth rc- 
prcfenting the current's motion, the man being carried by 
the compound motion from P to 5 : 'but each point of the 
parallel of 48** does not run through 1039 miles per hour, 
and the line PS will indeed be a fpiral fine upon the globe. 

Mr. Geo»^ Brovjn has well anfwercd and demon ftraied this 
queftion, and found the latitude to be 46* 16' • but the 
operation and fcheme my room will not admit/^ 

jii. j?«cr- 



* II. QjT E S T I a N 1*4. 

The original folution to this qneflion is not right, becaufe tlie 
motion in the parallel is made coiiftp.ntly equal to that at the 
equator; wliercis the intent of the qucftion feems to be, to tiud 
the fpiral dtfcribed on the globe by a poin:, which is urged with 
a given conftant velocity in the direction of the meridian, and a 
given conftant an?u!ar velocity aroai.fi ihe pole in thcv dIredUon 
perpendicular to the meridian ; the rates Ixting 14 utiles on the 
meridian to the a4th part of the parallel of latitude.— Or it may 
be conceived by fappo&ng a point to move along the hrais men- 
dian of a^lobr, at the rate of 14 miles while the globe turns round 
I J degrees, the motion anfwering to an hour; for then the parts 
of the globe paffing diredfcly under the point, -will trace oat thr 
ipiral. 

Wherefore, if x be put for the coftnc of tlfe variable latitude, 

and confequently ^i — xx its fine to the radius 2 ; alio a =: 
14 miles, and5=:i-x5th part of the equator: fince ^jc = the 

motion pet hour in the paxaWeV ol Wv\Mdt> ^sifti 1 " ^ '=^ 
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* III. ^ejlion i%s anfwer^d by Mr. Brown. 

There's a demonftration of this in Sir Ifaac Newton's Uni- 
verCal Arithmetic, too large to infert, by which I make the 
latitude 81° 30', andfun*s declination 17® a»*. 

Mr, Mafon^ Mr. Whitehead^ and fome others fay this 
queftion is unlimited, or at leafl admits of more true anfwers 
than one : but having received none but the above, I fhall 
not here give my judgment till further trial be made at a 
more leifure time, except Mr. Bent's latitude 80** 4^', decli- 
nation 19^ 27'. 

IV. ^ef- 



the. fluxion of the arch of the meridian or abfcifla of the fpiral, 

jc hxx 



we (hall have as a \ hx \ i 



= the 



*/i — XX ' a ^i — XX 
fluxion of the parallel or ordinate of the fpiral ; then the fum of 
the fquares of thefe fluxions of the ordinate and abfcilTa will be 
equal to the fquare of the fluxion of the curve of the fpiral, Of 

^ . r 1. /- • 1 ' • /aa-^bbxx _ : /» + ^*» 

fluxion of the fpiral Z'n xnj , or = x\/ 2 

^ ^ aa — .aaxx ^ x — xx 

It 

by putting q for --. Now, by Cor. % pa. »i8 Mcnfuration, it 



aa 



will be found that this cxpreflion is the fluxion of an elliptic arc 

whofe femi-axes are 1 and ^ /^^ ■ ■ . Wherefore if the circle 

^' aa 

whofe radius is i be circumfcribcd by the /I 

ellipie whofe tranfvcrfe fcmi-axe AC \z z^z 

/aa + bb 
\/ , and £ D be the degrees or 

aM ° 

•re of the latitude, and £ D F be drawn 
parallel to AC\ then CF will be = x, and 
the arc AE^2 z the above fluent, or length 
©f the fpiral from the pole : Alfo Ee vnW be 
the length of the fpiral between any two 
latitude* BD, Bd. So that if BD be the 
£ivcn latitude of 48®, and D£ be drawn 
parallel to AC \ then take £ f = 4503 miles 
the propoied length of the fpiral, and draw 
9d parallel to ED; fo ihali 3 <i be the la- 
titude required. 

• III. Qju E s T I o M ixs. 

This quefhion has cvldendv been maide ixt^m \itO^^« ^'i til 'Svx 
JffjMc Newton's Arithmetic, where a £uV\ VoWvvoxi ixv2o^ >a«. ^c\i.. 




3oe Ladi ss' Di AKi E s. [^Beightonl i7»t, 

IV. ^efiion lifi anpuier'J. 

Mr, Eliat Calbourrt fays, if the numbers &s given be 
placed in four tows, you need only let the diagosals Ifauxt, 
and crofs places with the other ounibers as in thefe fquares. 
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, 


■0 


.. 




S 


»S 


a? 


II 


U \ li 
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17 


*3 


<J 


i« 


10 


io| %t 
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^3 


17 


1. 


11 


14 


26 


»? 
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^9 




16 


,0 
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«9 



The DumbeTS plac't 
given in the queflio 



Tranfpos'd, which makes 74 
ten ways, viz. laterally, 
tranfverlly, and diagonally. 
^fpatia fays, the method of filling all forts of njagical 
fquares with thcmagic cubes, niaybefeeQ at large in the 
memoirs of the royal academy of fciences for 1710, page 124, 
by Monf Saurier, in his Conuru^ion Generalt des Quarr^ 
Magiques. 

V. ^tfiioa 1*7 anfiMer'd I3 Mr. Whitehead. 

According to Mr. Boyle, the weight of water is to that 
of air as 1000 to i. Mr. Ward makes a cubic inch of 
water 10 weigh j;£697 ounces avoirdupois. Mr. Nor- 
wood makes a degree of the great circle ■=. 69^ miles; 
hence the diameter of the earth is = 5046oS»ai inches fere. 
And 3J840000000D0000COCO ounces of air wilffill the abyft; 

and thence 3584019 ounces of waier will fill the fame. 

Then as J78697 ounces : 1 inch : : 3J840, &c.. ourcLS : 
(519311374130383084757*5 = number ol inches in the abyfs, 
which added to ihofe \vhii:h are in the earth, the fum will 
be equal to [hcfolid inches in the fpliere of the .hooded earth: 
from the diameier of which take that of the earth, and di- , 
vide the remainder by 1, the quotient is 77397';75i inches 
= 6449*8146 feet=:ii4cC938i yards = t mile 389 vards. 

This anfwer agrees pretiv near with the propofer of the 
quellion. There were many others who folv'd it : but in 
anfwers to queftions of this nature, there will be fome conti- 
derable difference, by reafon the proportions are taken from 
authors which do not exadly agree ; as ( 1 ) In the proportion 
of air to water, (1) In the weight of water, (3) The geomt- 
"■""' Tiiles in a degree, (i) In the diameter to the circum- 



fertnt 
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* VI. ^eftion i»8 anfwer'd by Mr. T. Williams. 

The common center of gravity of the earth and moon 

foes through the magnis orbis fo, that the areas defcribed 
y the radii to the fun are proportional to the times ; 
the accelerating gravities are as the quantities of matter 
in thofe bodies; the mafs of the earth is given equal to 
3900895628382320251347^ cubic feet ; the diameter of the 
D to the diameter of the ©, as her apparent femi- 
iliameter to her horizontal parallax. Hence her magnitude 
801682492916446^16225 feet : The attractive force will be 
the fame in reipedt to their di (lance from the common 
center of gravity, as in refped of die whole diAance bc« 
tween them. 

Let S denote the fun, MC xh^ mag- 
nus orbis defcrib'd by the common 
center of gravity of the earth 7*, and 
the moon L, 6* the ]) in odtant, her 

mean diftance 6o-5-, femi-diameter =: 
1309095060 feet = TL. Now as tlie D 
and © tend to C* as to one another, 
CT : CL : : mafs in L : mafs in T. 

Therefore CT -=. 26361759 feet =: 
4083 miles, and CL = 1282733200 feet 
= 242752 miles. 

Mr. Mafon^ the propofer, anfwers thus : d = mean di- 
ameter = 268923 miles, q = the quantity of matter in the 
earth, and i = D , <? = diftance of the common centers 
from the fun ; ^ : i : : mafs © : mafs D, dr/r = ^—- a 

per ftatics, and qa^^a zz d\ hence a = ^^^ =: 5899*34 




miles. 



7+1 



Mr. 
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If e be the quantity of matter in the earth, and m that ia 
the moon, or any other two bodies, and i their diftance afimder. 
Then, per ftatics, as ^ + tw : rf 



m 



m m 
m « 



dm 
de 



=: the diftance of the earth 



from the aoid» 



e : — 



= the diftance of the moon 
mon center of gravity. 
Diar^ Matkem. B |i 
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Mr. Turner has curioufly explained this, and fays the 
author ought tp have told whether in <5 or §, &c. but 
that nothing certain can be laid down, fince we cannot 
truly determine the diftance and magnitude of the fun ; and 
that regard (hould be had to their deniities, and fpecific 
gravities, &c. 

* VII. ^ejlion 129, anfwer'd hy Mr, Da. Nairne. 

The pendulum vibrates 1000 per hour = i6f- per minute, 
and one of 39*4 inches vibrates 60 per minute; alfo they 
being in a duplicate ratio of their vibrations, therefore the 
length of the candlelHck Will be found 508 inches ; and the 
candleftick above the floor 314. Hence the whole hei^t 
=: 8aa inches = 68*5 feet. 

The Prize ^ejlion anpvcer^d. 




t 



[out AB^ AC and 
draw riis and B'lu 
JuttfC, mq 11 AC^ m. 
W'AB; draw md 
that AmdA'=-Z.AmC 
= Am By and mr that 
AArm'=:AmB, Then 
the triangles Amh, Amr 
are fimilar, as alfo AmC 
and Avid I alfo the tri- 
angles rmqy dmf ^xt 
iimilar. Then let a = 
108 = ABy ^ =r 80 = 
j4C, r=:6i*95 = A*w, 
d = 88*47 ^^Bnv, and r 
= 50 = Am ; alfo x = 
j^j, y ^1 ms. Then 7/2/ 



d' 



= ^. aad 



v=?, 




which 



* VII. QjJ E s T X o N ixg, 



39'x x's'tf* = 



As xooo* : 3(foo* or as 10* : 36* : : 39'* 
S08 inches the length of the cord or line. 
Again, if X rs the w\\q\c \vt\^x.^ a.xv^ a •=. ^08 r= the greater 
part. Then x i a i\ a \ % — a\ \\tiiKfc xx — ax -=. aa^ "^ad I 
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cv 



which taken from x, we have Af '=^ x — -j- zz mq, and 
Aq = mf = -;7 . Again, in the like triangles, Amhy Am r, 

T T TV , 

' Ar •=! — ; and in AmCy Adm^ Ad == -7-, ^vhich taken 
a b 

from Af = X — ^>^^ ^^^^ ^/ = x — -j 7-. Ajfo 

rq "=2^ . Then mq : 5^ r : : f?if : ^/) that is 

a u 

X — ~ :^ — — ::-7-:x ^ r-; and, crofling 

d d a d do " 

, aryx rrx , ccyy , rr^y 
cxtreams and means, xx 4 r h -^ + —jr- 

^ "/i" — "3"^' ^"^ ^*°^ ^^ — ^^ P"' ^^* *^ tranfpos'd 

€cyy • a . a^yx , rrx rrx 

^, &c. comes x» --^ + --^ ^ = jrj,_ 

C££2 ^ !Z2, Proceeding finds x = 45*8068 = As. Then 
ao a 

the angle jv^«r may be found; and two fides and a con* 
tain'd angle given in each, to find Bm -=. 70*52, and Cm 
= 39*63 feet the ^nfwer.* L 71 

Of 



* The Prize Q,vestion. 

This queftioB may be otherwife fblved thus : 

Putting a:zi AB, h :ziAC, and fzzAiny as above ; and aU# 
i and c =: fine and cof. /i BAG, 

X and ^i — *» := fine and cof. j^BAm, and 

z and v'l — 2* = fine and cof. Z C^w, to the radius i. 

Then, by trigonometry, ?L*_ = tang. Z,AmB, 

^ r — tfv* — X* ' 

and , ^ =: tang. ^AmC; but thcfc angles are 

r — bj^i — z» ** 

equal to each other by the queftioa ; tK«e.^av^ -^^ \ssk*^ '^knsw 

ax Ix - 

equatioD, -.- ^s II I » 
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LADifif* DiAniES* Z3fig6ton2 I1%tm 



Of the EcUpfes in ijiS. 

There will be four cclipfes this year; twice will the 
moon's dark body interpofe between the fun and our part 
of the earth, and hide part of his face from our fight : 
and twice wUl the earth interpofe between the fua and 
moon, and hinder the fun's' enlightning the moon. 

I. Moon eclipfed on Wednefday the X4th day of Fe- 
bruary^ about 7 in the monung, vifible. 



Aftronom. Car. at Covesitry 

Leadbetter, London — . 

Job. Newton, Melt.Moberry 

T. Snarrow, Nottingham ^ _ 

D'slat. north, defcending 13/47* 



Begin, 
h. m. 

V 44 

5 49 

5 SS 



Midd. 

vn xo 

7 3*3 

7 .1 
1 ^ 



End 

vni36 

t 48 
8 19 

3 45 

1 30^ aS" 



Digits 

9 a* 

9 13 

9 7,6 

i# z6 



Tbt 



But, again by trigonometry, rsrj^i— jr* — m, 

- and j^i — r» = jjf -f- €^t — x*i 

thcfc values of z and y'l — z* being fubfUtuted in the above 

. ax hs\/i — ** — if X 

equation, we have ^ ■ ■ = 7 1 ^^ ■ — ; 

r^ay^i— X* r — bsx — kc\^i — »» 

which equation, reduced, gives 

•4- b^r* 

+ xabcr* 
from which biquadratic equation x may be found. 
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The moon will fet about the middle' of the cclipfe, fo 
that the end of it will not be vifible to us.* 

a. Sun eclipfed the aSth of February, at 8 at night,, but 
inviUblc, by reafon the fun is then fet. 

3. Moon eclipfed the 8th day of Auguft, at 5 at night, 
the moon being then below our horizon. The eclipfe will 
be over before (he rifeth, and fo invifible.f 

4- Sun eclipfed the a4th of Auguft, at x in the morn- 
ing, invifiblc. 

Neiv ^eftions. 

I. ^eftion X30, by Mr, Rich. Whitehead. 

Near the place where I fojourn there happen*d of late. 
Thro* time and negledt, a Iharp caufe of debate. 

Three friends own*d a meaaow, for fo many ye^rs, 
Till they could not determine the bounds of tneir Iharcs. 
A worm-eaten parchment, much gone to decay, 
Was produced, full of lines, which they call'd a furvey : 
This was thumb*d, and look'd over and over again. 
And with fpc<5lacles too, but alas ! all in vain : 
Nay, the fchoolmafter's learning, tho* deep, nought availed ; 
And where fliou'd they go when the fchootmafter fail'd? 
Howe'er, being told that, my fancy to pleafe, 
Tve us'd myfelf often with queries like thefe ; 1 

They 



A 1 

* This eclipfe was observed 

At St, Mickael the Archangel by J. de Qtftr$ Sarmento, 

h* in. 8. 
Beginning — — — — 14 3 35 
End — .i-.— — .. 17 037 



t This eclipfe was obfcrved at JPeHity thus : 

• 

h. ro. ^^- ■' 

Beginning oAthe penumbra — 10 54 «. ^ 

Beginning of the eclipfe — — 11 z ^ 

End — . — — -. ..^ 14 o 

Dd3 



% 

A 
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They all faid they'd treat me, and thank me to boot^. 
If I'd fet the thing right, and end the difpute. 
The mead had four fides, a tf ipeztum or lb. 
As the mufty old manufcript gave me to know : 
Thefe fides, eaft, weft, north, and fouth, as they went^ 
The letters v^, D, E, and C reprefent* 
j^D had fix chains, forty links, (to go'onl ^ 

EC twice five chains, links Ex, tnree, ana one; > 
And aIC contained chains twice feven, links none. 3 
Two lines from the ends of the fide ji and C "J 
Ifluing, met, on the oppofite fide E and />, r 

At a point calPd, for lake of diflinguifhing, B, J 

And there form'd an angle (you know what I mean) 
Equal the fum of fixty degrees, more by eighteen ; 
And after this manner were feen to diviae 
Into its three three-corner'd portions the mead. 
Moreover, thefe lines their proportion thus bore^ 
BC to B^9 was as three is to four; 
JBD to BE the fame ratio did fiiew. 
As three, in the fcale of proportion, to two* 

Phoo ! faid i, Mr. Pedant, don't know what his trade it; 
If nonplus'd by this, he's no great Archimedes. 
I {hall foon fet this matter to rights, I don't doubt ; 
But I found, after all, I was plaguily out: 
I thought of this nature 'twas eafy to do things. 
But I find that fpeculation and pradlice are two things. 

Of ye, Diarian fair, the favour I afk. 
That you'd pleafe to perform what I took for my tafk : 
For me 'tis too much ; but there's nought can furprize 
Or pofe you, whofe wit^ are as bright as your eyes ! 

11. ^n^kftin* h ^f' The, Dod* 

A youth who in numbers fome progrefs had made. 
And took himfelf now for a notable blade, 
Came with his progrefiiou*, and faid he cou'd fhow. 
How far a ball, conftantly moving, wou'd go ; 
Which, fays he, the firft hour (hould go forty miles clever, 
Thirty-five in the fecond, and fo on for ever. 

I allow'd he might do it, and bid him fuppofe 
The ratio as 6 to , ^. . what I nor he knows ; 
And that it went fo many f miles fecond hour : 
Likevife this fum to his, be as nine is to four. 
He try*d» a»d fell (hort, as a long thing lor do : 
So now be refers himfe\^, \^^\^%> xo ^wx» 

• Geoioeulc^A. \ \^^* 
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III. ^efihn I3T, ff TIfr. John Hartley. 

In ancitnt tiTTies, when roval Darid'sfon 
Did reign in glory at Jerufalcm, 
Me built th« fpacious temple of the Lord, 
With implemenia, and rich utenlils Aor'd. 
A molten fra among ihe relt was made. 
For the priefl's u(e intended, as 'tis laid ; 
Upon twelve brazen oxen it was fet; 
Two thoufand baths it wou'd contain ; and yet 
A line of thirty cubits wou'd furround 
The fame: It was cylindrical and round. 
The depth five cubits was, and hand's breadth thick : 
But (he diameter I'm to feck; 
For tho' ten cubits be the number told. 
With the periphery this will not hold; 
For fo the circumference yoti may fee, 
Wou'd thirty-one and more than four-tenths be. 

Now, I Aippofe, the jewifh cubit was ' 

Longer than ours ; but what's their bath, alas ! 
Is hatd to tix, lincc authors are divided ; 
But ladies, by yoiir arts "twill be decided. 

My firft requell, fair ladies, don't deny, "y 

The bath's content, and cubit's length defcry? ^ 
And thcfe dimenfioDs how I mnft apply, * 

To make the fea two thoufand baths contain, ") 
No arbitrary roeafores to retain, r 

But what you from an author can maintain. -^ 

One favour more, once more I crave your aid; 
Suppofe this molten fea of copper made, 
Aoa full of water piire, I pray, declare 
What weight avoirdupois the oKen bear. 



IV. ^ij 



t *S». b Mr. Tho. Williams. 



In Oxfordfhire'a a liitle meadow grotind, 
A feaion of a parabola foimd, 
mving three fides; ore cure'd, we'll call CM, 
Being fo made by Charwcll's chryltaJ llreara: 
The other two bc'ng Arcight, did make coanexiod..^ 
In X the node, or focus of that feflioo : 
But being Ilreightl^ faedg'd, the lail great ftoad. 
Drove all that mound frotn off ti\eEtt>\i(ii\i.&»(A.vl 
iefi ooifting Itanding but a wiWow vte«, 
^M thit, by cliance, grow'd m tk& 'i^i^ 
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Since which all ways are try'd for to regain 
The points M^ X, but all, alas ! prove yain. 
But this may ufeful be, the fide CX 
Was found, before the flood, poles twenty-fix ; 
The fquare of which, they fay, was equal to 
The meadow's area. Now we beg of you 
To give the fide XM; for till that's found. 
We can't again pretend to fix the ground. 

V. ^efthn 135, by TiXWK^f Tiihat. 

Ye charming fair fex, to whom benign heav'n 
A bright and foperior genius hath given ; 
Whose lufter in wit and art does appear. 
In the bright annals of the rolling year; 
Your aid's muchdefir'd: And you, fonsofarty 
Your kind aiRflance pray pleafe to impart 
To a young Philomath, wha labours to find 
A right-angled triangle of fuch a kind. 
That when the doubled ale area on every fide 
In its utmoft extent (tho* liever fo widej 
Being duly fubdu<Sled, the remainders all three 
(From every hde) a fquare number fhall be. 

Now, ladies, and artifts, pray pleafe to explain ^ 
When a vefTers eredted upon fuch a plane. 
At ten inches depth, how much ale 'twill contain. 

VI. ^ejlion 134, hy Mr. Tho. Grant. 

Ye Britifli ladies, to whom all apply. 
As an oracle, in things abdrufe; 
The greateft area that can b* inclos'd 
By four right lines, fuch as below are feen, 
Vouchfafe to tell: for furely you, or none. 
The deep myilerious fecret can reyeal. 

[The lines 40, xtf, xz, and xo.] 

VII. ^ejllon 135, hy Mr- John Turner. 

In that delightful ifle of old fo fam'd 
For Cytherea's rites, thence Paphos nam'd; 
Inclos'd with flowVy meads, a mountain ftands,. 
That cafts a (hadow mto d\fta.nt lands : 
In vain accefs by Vvum^tv ^eax. \^ x^'s'^, , 
It^ Jofty brow Woks dovfti v^vOci \x^\A& V^^^^ 
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On fruitful Nile, tho' feven wide chuoneU fpreadi 
And fen old Proieus in his oozy bed : 

Whofe altitude if cub'd and multiply'd 
Into three times the fquare root of the fide. 
Drawn from the mountain's vertex (till it be 
A tangent to the earth's conveiiiv, 
Bounding the utmollprofpefl of the view) 
Produces what I in the margin Ihew. t^oos'^ioq miles 
If now the earth's radius fuppofed be 
In miles three thoufind nine hundred lixiy-three, [396J 
Artilts, the mountain's height explain. 
Above the horizontal plain. 

Tif Prize ^aefiion. 

_ Bold Britons, boaft no more of Bacchus here, 

Since he's dethron'd by Parfon's humming beer; 

Scraight abdicate him our dominions quite. 

And Farfons deify, as 'tis his right. 

Let foreign dregs no more our fenfe invade. 

Which robs our (lores, and fcoiU domeftic trade: 

Champaign, Bourdeaux, and Burgundy no more 

Will be efteem'd as they have been before; 

His fov'reign, ftour, and fine balfamic ale 

Excels that neAiir did the gods regale. 

For fack no more the learned can infpire 

Like this fame beer, with true poetic Ere. 
- 'Twijl make the courtier hate the fawning knive; 

The (itn'roti! foldier, valorous and brave; 

The canting whig, felf-int'rcft to defpife ; 

And heedlefs tones, to become more wile ; 

Make the mechanic new inventions find, 

And will infpire true Britons with one mind. 
Henceforth, renowned Parfons, you ihall be 

MMm'd our patron, own'd a deity. 

Your (lately call; to be your throne, from wheace. 

To all your votaries, your laws difpenfe. 

This fpheroid calk, whole magnitude is fuch. 

The Trojan horfe did not contain fo much ; 

For, bv til' dirocnfions, it does plain appear 

To hold twice eighty * barrels offtroogbeet: 

Alfo the head's the latus reflum of its fphere. 

If you the diagonal from Ut' length fubtraj). 

Two feet two inches then remain exatl. 

Ingenious artifts, I this favour alk. 

To Ihew th' dimenCons of ihw tpaow^ wJSr, 
^^^^ ' iSa barrets at jfl g^Uoiu w tiie'\ia»< 



J»» 
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^uejltons anfwer^d. 

* I. ^ejlion X30 anfrvet'd hy Mr. Turner. 

HAving AC given = 14 chains, the angle ABC ^1 78' 
and the ratio B J to BC sls 4 xp $, It is eafy to 
find BAzsL XV51881, and BC =z 9*389x2. Draw the fines 
as in the fcheme, and put 

DA = ^ = 6-4, 

Ag =i g = 9*^87, 

gC ^ m = 4*55i»» 

gB = i& = 8'»i»3, 

lEC=: n zs lo'u 

nC =; a? 

y//> = tf? 




• I. QjJ E S T I O N 130. 

Here being given of the trapezium the three fides AD^ AC^ and 
CEj the angle ABC formed in the other (ide, the ratio (m to 0) 
of its legs AB^ BC, and the ratio {p to q) of the iegments B D, 
JB £ of the other fide ; from which the figure will' be conftrudcd 
thus : 

ConflruSlion, 

On the given bafe AC (by Prob. 3 of Simpfon*s Algebra) con- 
ftitute a triangle ABC whofe 
fides (liall be in the given 
ratio of m to «, and whofe 
vertical angle (hall be equal 
%o the given one. Then with 
the centers A and C, and radii 
equal to. the other two given 
fides of the trapezium, de- 
fcribe two circles. Produce 
CB, and make as ^ : ^ : : 
CB : J5Fand alfo : : C£ : 
FD ; which apply to the circumference of the circle whofe center 
J5 A. Draw D 5, and contiivvic it to meet the circumference of C 
ifif £; and ADE,C \% the U3L^ez\um icc^\v^^. DciiMn- 
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Then % : $ :: pt — a : g — e per queftion. 
4^^ — 4ee = 4A6 — laX^ + gyy per Euclid 47- X- 
9»« — // — 4J^tf — 4<?tf = ^hh'-^ iZhy-irsyy* ': 
Putting / = 3 ^// •— 2^, and ix) = 9» « — //, 

We fhall have jr ::sr%h — aV2T^--77, 

and y -=2^ s/ h. 

And reducing the equation, e = 3*43 i39f y is found = 
1*87239, a = 0*53966. Hence BDzz. 6'4^iz, and BE =: 
4*4274 chains, and the whole DE =: ix'o68jo. 

A. R. P. 

CJDB = 10 22*7667 
And the areas of <JBC =53 i'373i 

CCB E =26 J[i*7i45 

Mr. R. Fearnjidez anfwer is the fame in every indiTi- 
dual letter. 

II. ^lef^ 



Devionjiration, 

The triangles BCE, BFD are fimilar by Eucl. VI. f, and 
therefore BE : BD :: BC : BF : : q :/bythc Conftru<aion ; 
ami the reft is alfo evident from the connrucStion. 

Calculation* 

As w4"« • wi — n : : cotang. \ Z.-^^C : .ta^ig. •{ dif. of t?ie 
angles BAC, BCA sx the bafe; which added to and taken from 
half their fum, we obtain thofe angles themfelvcs ; , and conie- 
qucntly the triangle ABC becomes all known, which is pnc part 

of the field. ^Then in the trapezium BADF^ are known all 

the fides and the /.ABF; to find the diagonal BD; for A D is 
given, and A B and the Z. ^ have been found ; then by the con- 

CCB : BF zz ^ X CBI 
ftru<Sfcion ^ '> p - » \ t > • To determine 

. /CE : DFzz ^ X CE\ 
^ 9 ^ 

BD, draw A F; then in the triangle ABF, given two fides A B, 

B F, and their included Z,* to find the third fide A F and the 

Z ^FB» Then in the triangle AD F, are given all the fides, to 

find the Z A FDi and the fum or difference of ^FB and AFD 

will be the Z D FB. Wherefore in the triangle DFB, ar«lknown 

two fides DF, F5, and their included angle, and confequcntly 

the whole triangle ; which is the ad portion. Laflly, as m : » 

: : D B : J5 £ ; hence the 3d Qprtion C B iC U ^K.\^^i^N\\. 



n. ^jufiion 13Z an/wt^d hy Mr. Hio. Gniil. 

A ball moving 40 imles the firft hotir^ 35 the fecond* and 
lb on for ever m the fame ratio, will go 3x0 miles. Then, 
by the quefHon, as 4 : 9 : : 320 : 720 miles = the fum of 
a decreaiing geometrical progreifiooy whofe fecond term is 

46fS' and laft term = o. Let x = the ixHt term of the 
fame ; then, i>er Enclid 5. i», 'twill be as y : 467^ : : 710 J 
710 — X. This, turned into an equation, gives 7aox — xx 
s= 33500; whence x = 50 miles, and the common ratio as I 

tOiTTor as I torJ-r ^E.L 



in. ^ejlion X3X anfwer^d hy Mr* Turner. 

If a line of 30 cubits, or 656*64 inches, would furround 
the molten fea on the outfide ; then the outfide diameter 
was but — — — — 209*015 laches 
Twice the thicknefs of the ) ^____ 7'ao(5 

copper or % hand br. fub. 3 
Reraams the infide diameter — 101*719 
The depth 109*44 inches, area ^ «.,,,.« ©^ 

ofthebafei 3431X98* 

The whole folid content from 7 ^ ^.... ^. u--.^ l 

outfide 5 3755103-31 cubiclnches 

Add the copper's bottom — 1*5170*11 
The fum is -^ — — 3880273*42 
Content of the infide — — 34975*3 'I5t6 
DiflFerence — — — 382750'3^4 
Equal to the cubic inches of copper. Divide the laft fom 
but one by aooo, the number of baths it contained, gives 
the quotient 1748*76 cubic inches the content of one badi 
= 7t^ gallons winemeafure; the whole contained 15140^ 
gallons wine meafure, or 60 tuns ao gallons. Then accord- 
cording to Mr. Ward, 

A cubic inch of J-PP^;-^''' SSS} --esavoird. 

< water 56 tuns 8 hund. i» pounds 

Hence the weight of 5 copoer ss i* ' 40 13 

Con the oxen ZZ& g> r^ i> 



A'«iJ«.tt'rf 
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Anfwerd by Mr. John Clark. 

r cubit is 21*888 inches 
By Harris's Lexicon a < palm 3*648 

(.bath 1747*700 
whence the quantity of aooo baths 3495400 

water in the fea 3497504 

difference 2104, which is but 
t4s- of an inch in the depth, or little more than one bath. 

T. c. ft. Ib.dw. gr. 

Then by Mr. Boyle's C of water is — 57 o 5 11 205 8 

proportion the wt. cfi4^softhe copper 37 27 4 59 16 

and the bottom in proportion to the lidcs x8 i o i 173 9 

The whole weight in avoirdupois — 112 4 5 4 146 9 

* IV. ^lejlion 132 anpwir^d by Mr, W. Mil ward. 

Let fall the ordinate MPy which xr, 
call a, and put CX = ^ = a6 poles. 

As Ab '. awa \ —J =:C7Pper-conics. 

at:PX PM . cur- 
=: the area of the lemi- 

3 j^ 

parabola CPM^=^ r- or — -r- . 

CX'-'CP =zPX= ^^^^J^^ , and 

PX X iMP = the area of the triangle PXM. 

The A PXM + area of the femi-parabola = the area of the 

, . aaa 4bba — aaa ,, n- 

meadow, viz. —. — | —7 zz bb per queftioa. 

aaa-{- iihba = 24^^^; here ^ is = 42*55 poles. 
Hence MX = 43'445» 



* IV. QjJ E S T I O N f 3X. 

Putting b zz CXf and x =; the ordinate PM; then, by the 

nature of the parabola, C P zz -^ ; and, by prob. 7 page 3*1 
_____ 4b 

Mcnfuration, CX + jCP X 4 PM == the area =: *» by the 

qucftion; that is, ^H TXi* = **» or«*4- Iali»x=:•i.^«^»^ * 

za " 
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* V. ^efiion 133 anfwer'd hy Mn Geo. Brown. 
Let a = fide of the triangle : then — r- =the double 

area. And fuppofe a r- =: 4 ; which will admit of 

many anfwers , for when bro ught to a folution it will be 
^ — 70' J ^ V497o'»5 — 564, and the greateft root take 
t o be the utm oft extent mentioned, viz. a = 705 + 
V4970'»5 — iS4 = I36'879. And making this equation for 

the other fide a--^—^ = 2*25 ; then a = i38'7i. And a 

2o2 

Teflel ereifled upon fuch aplane, at 10 inches deep, cojitaio« 
334*49 ale gallons. 

t VI. ^ejiion 134 atipwar'd by Mr. The. Grant. 

Lttx^zBD, azzJD, bzzJB, c=2CD, 2Ladd:=:BCs 
I. By the figure, ^ 

X I a + a : : a '^ a z =: 

DF-^BFy therefore p^ 

n r — xy -k- aa — dd 



^x 



2. Again by the figure, 
, , , cc ^-' bb 



X 




DE--BE, therefore Di: = 2^iL±i£l=iA. 

%x 3. By 



* ^' Qi^ ESTION 133. 

It IS not dear what is meant by this queftion as it is worded ; if 
double the area -of the triangle. fs to be taken from each fide, and 
the three remainders arc to be fquares, then folutions arc given at 
queAion 638. 

t VI. QjJ E s T 1 o N 134. 

By Theorem la of Simpfon on the Max. and Min. of Geometrical 
Quantities, the trapezium will be greateft wlien it can be infcribed 
in a circle; and then, by rule 5 page yx of my Menfuration, the 
area will be found thus : Half the fiim of the given fidea is xp, 
• from which each of the fides being tikcn, wc have the four re- 
mainders p, 13, x7, t9 ; and the area =: V9 xx3Xx7xi9r: 
JP4'4- 
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3. By Eucl. I. 47- 
/ a^^y* 4-a^*y* +ta^d* — -x^— •/?♦ — ^^ _. j^j^ 

4* By the fame, 

^ 4XX 

^. By the figure^ 

JA /2g^x* H"aV*y* +2^*^* — y^— g^ — flF + 
J-\/sc*x» H- 25*x* +ar*^* — X*— c* — A* = the 
greatefl area. 

6. The lafl in fluxions, 

• • • 

^I*XX +£/*XX — x'x , 

— ■ . . — ' • - ,, -» . ■ aaaagaa ^ 

• • ■ 
g*xx -H ^*x x -- x^ X 

% Va^*x* 4- aT*x* + a7*3* — x^ — c*— M 

7. This reduced is 



=: o. 




8. Or in numbers 

— X* + xJoo x^ — I076272X* 4- 2222 72000** —87^800000^ 

= 0. 
Hence x = 2z'z87. And the greateft. area i& X94*4» &c. 

Vn. ^ejlion 135 anfiver^d hy Mr., John Bulmaq. 

Let x-=.BA -zz the mountain's height. c ^ v^ *^ 

Then X -h 3963 ^AC. dfj\r.T 

Hence xx + 7g26x + 15705369 =^^^ iT^:/ 

Of xx4-79a6x = y^A/*. ^'^^^r 

_ , 4 

Confequently VSix' + H- 642006.x'' = xoo5'9309. 
Then if the latter part of the equation at the lafl j^ep be 
involved to the fourth power, and the radical iign taken 
away from the firft pari, the equation will be clear of furdsj 
and X may be found = 3 miles, the mountam's height re- 
quired. 

E e » TiVi^ 



n* 
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The fame anfwerd by Mr. R. Fearnfide. 

Put tf = j4B^ 5zzCB=: 3963, e = y4M, c == icx>5'93C9. 

Then la^^e = c^ and <r = — i-. Then e e z=. %ba^aa 

4y *• • 

^87J^«' ^^ *«'* + »^«'^ =~; reduced, ^ = 2-999999 
miles. 

The Prize ^ejilon atipwer'd by Mr. Geo. Brown. 

Let ^C-a, CE-LDzzx, ^ 

E£^JDz=b=:26inchtSydz=i — ^^ 

5760 the content, c = 1077*15. 

4XX'-'4bx + bb = JD*. 

Vsxx'-'^hx + bb — <J = DE. 
3XX — 4 bx -h bb -¥- aa — 

a^V3^^ — 4bx'^bb=:DE*. 
12XX — i6bx -4- 4bb'i'4aa — 

^4X > — 323y * -h 8^^.Y -h a4/ttf x -*- 1 6d^y>\/3X.v — 4^x ^hh ^j 

c 
a4*' — 3»*Jf* + 83^.v + ^A^ax — //r = 
i6tfxV7x*x — 4^x + bby and when fquar*d 57^^* — 
tSZ6bx^ + X4o83*x4 +ii52tf»x* — 51*^'^' — 4^dcx^ 
^i536ba*x^ +64^*x* 4-64^^^^* +384^*^*** + 
jy6a4»* — i6^jx — A^dca^x + </*<:* = 768tf*x4 -? 
1024^^* i«' + »56^*/i*x*. 

And when aah found in the unknown quantity x, there 
will be an equation of the 12th power adfeded ; from whence 
the length is I56'2, diagonal I30*», bung diameter 128*3, 
and head 82*1. ^E.L 




Others have anfwerd it as below. 



Mr. John Bui man — — 
Mr. James Clarke — — 
Mr. John Roffer — — 
Mr. John Finch — — 
Mr. John Side- Bottom — 
Mr. John Hampfon 



Length 


Diag. 


Bung 


i57'25 


131 25 


128*8 


160 


134 


127 
126*01 


157 




128*19 


163 


137 




157 


1 


123 



Head I 
81-72 
88 I 

76-5 
81-5 
8i*5 
81 



Tie iot of xo diaries fcW to^t, ^.rinc\),cilN^^x^^%«x. 
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0/ the Eclipfes in 172^. 

There will be five eclipfes this year : Three times will 
the dark body of the moon interpofe** between the fun and 
our earthly globe; and twice does the earth come between 
the fun and the moon> and hinder his rays from enlightnin^ 
the moon. 

1. Sun ech'pfed on Saturday the i8th of January, at 6 in 
the morning, invifibie to us by reafon the fun is not rifen. 

2. Moon eclipfed on Candlemas-day, the td of February, 
at 3 quarters after 8 at night, total and vifible.* 





Begin. 


Rcgin. 


Middle 

1 


End of 


End 


Dura. 


pigits 






tot. da.' 


tot. da. 








Aftron. Carol. "> L,- 
Covcntry J ^ 


VIII^VlH^o 


IX 37 


X 3<5 


1113a 


19 30 


Chattock, Lend. 7 


8 X 


8 5^ 


9 44 


10 45 


3 44 


20 


Lead better, dit. 


<5 57 


7 J8 


8 44 


9 30 


10 31 


3 33 


19 17 


J. Newton, FI. "> 
Ta. Melt. S 
















7 4 


8 4 


8 S3 


9 4» 


10 41 


\v 


19 4fi 


J. Bulinan,Roch. 7 iij 


8 II 


8 58 


9 45 


10 44 


3 3* 


19 31 


L' rani a, N.P^g. 


6 S5l 


T 55 


8 40 


9 55 


10 15 


3 30 


10 xo 



3. Sun eclipfed the i6th day of February, at 9 at night, 
but invifibie, the fun being then fer. 

4. Sun eclipfed on the 15th of July, invifibie, being at i in 
the morning, when the ikn is belaw our horizon* 

J. Moon 



• This ccUpfc' was obferved thus : 



Place 


Obfcrvcr Beginning 


Tot. Im. 


EiQcr^on 


F.nd 


Near Car- "J 
ricfergus > , 
in Ircla. J i 
Rome — 
Paris -« 
Pckin — 


h. m. s. 

J.B.Carbone 7 44 i» 

— —730 

— — 14 38 30 


'h. in. s. 

7 30 »5 

8 43 J7 
15 39 


h. in. s. 

9 8 30 

10 11 38 
9 41 x8 

17 17 10 


h. in. s. 
App.Timc 

XI 1041 tn 
!o 41 24 

1 3 1 7 40 



£ e 3 



3i8 
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5. Moon eclipfed, total and yifible, with continuance, on 
Tuefday the 29th of July, at i in the morning.* 



] 



Begin. Beg. to 
! d<irk. 



XI x5i o 14 
" 33''* 33 



Aftron. Carol. 
Coventry 

Licadbettcr, Lond. 

Chattock, Coveot. 'xi xp xa %o 

J. Newton, Mel. 7 ' I 

"" Moberr^ j ." '*:" '* 

J. Bulrnan, Roch. xi axjxa %i 

Uraniai Newport |xx 34.12 35 



Mid. iEndto End Durat. 
dark. 



X xp 

I XX 

I 3 

X 8 

X xo 



I 48 



II 47. Ill 3» 



S : 3 5. 3 3» 



I SI 
% 5 



3 3 

* SI 

» S4 
3 «J 



Digits 

»9 i 

x8 47 

3 44jxp 41 

3 3 7 jxp 13 

3 3*;rp 7 
3 3*|i9 aol 



JV^*ii; ^ejiions. 



I. ^eflion 136, 3^ 7J/r. John Bulman. 

When grateful heaven did on Henry fmile. 
The feventh of that name who rul'd this ifle. 
The mighty monarch (with an awful hand) 
Two courtiers (known for treafoa) did command 
That one to York, thrice fifty milts in length 
From London ; the other he to Stilton fent 
From thence; (which places north of London lay) 
They fhou'd from the fame moment take their way. 
From thence a journey of a week thej went, 
Dire6t]y north, as by the King's conlent : 
Between the foremoft man and London found. 
By the lall traveler, the fpace of ground, 
Muft in extreme and mean ratio run 
As well at laft, as when it full begun. 



S} 



• This eclipfe was obfcrvcd thus : 



Place 



WJrtemb. 

Rome 

Padua 



Obferver I Beginning 



J. Weidler 



h. m. s. 
IS X 30 



Tot. Im. 



h. m. 
13 X 



s. 

o 

16 



Emeriion 



h. m. s. 
14 40 3c 
,14 38 *4 



End 



h. in. s. 

X5 40 o 
xs 38 o 



— ^ ' ■ \i* » \^ *"»*** 5** •*<» *5 ^o o 

J. Poleni \\x o xV\% s^ <V^^^ ^•\ V^N\\\^Ha]^.tJ 
ononis E.Manfrcdi \ii s6 S-V^^ SS ^^J^ ^^ -x^^ >,^^vv\ 
rhado. TMrStcveufon\ ^\ ^ ii o\ ^ ^^ Av^ -^^ ^"^^V 
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By Stilton then alfo the diftance fliall 
Be in extreme, and mean proportional. 
Between London and York ; and to take place 
To York, from Stilton is the greater fpace. 

Fair ladies, then tell rae by algebra, "1 

Th' ratio of the fwiftnefs of their way, >• 

And from London to Stilton tell I pray. > 

And from York to Stilton *tis intendea 
The miles to kjiow, and this work is coded. 



IL ^lejlion 137, hy Mr, John Simmons. 

The wine gallons that each body platonic will hold, 
(The lidcs twenty-nine inches) fome years lince was told. 
A wager is laid me, were each fide an inch more, 
*Twould puzzle my noddle, the fame to explore. 
I've try'd many ways, but in vain, for 1 find *> 

My money is loft, if not helped by fome friend, > 
On whofe flcill, in the cafe, I may fafely depend, j 
Now, gentlemen gaugers, pray (hew me your art. 
And in the next Diary be pleas'd to impart. 
What ea( h body wou d hold, were a globe in its belly 
(The ambient iides touching;) and alfo pray tell me 
The number of gallons each Iphere will contain,^ 
That wou'd nicely inclofe each body — make plain. 



TIL ^efllon J38, hj Mr. The. Grant. 

When Argo, fraught with the inchanted prize. 
With Grecian heroes, and with Medea wife. 
Had weigh'd her anchor, and her canvas fpread, 
A golden apple at the fore-raaft-head 
Sublime they place; their vi6t*ry to proclaim. 
They fail in triumph o'er the paflive main, 
With equal pace ; when, by mifchance, the ball 
In three half feconds to the deck did fall ; 
During which time they plow the yielding deep. 
The length of five and twenty (irecian feet. 

Now tell me, ladies, who nave arts at will. 
The fpace's length thro' which the trophy fell ? 



V^. ^«I- 
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IV. ^efiion 139, hj Mr. Tho. Williams^ 

Not far remov'd from fam'cf Oxford, the eye 
And Athens of our Britifh ides, doth lie 
A little right-lin^d field triangtilar, 
Whofe pregnant mould uberous crops does bear. 
This, by a father's will, I mirft divide 
Betwixt two fons, who will not be deny'd; 
Becaufe they've heard much of my boalted fkili. 
How I with eafe fuch problems cou'd fulfil : 
For I am apt to talk more than I know. 
As mod conceited fools are wont to do. 

Now, to diflinguifh angles, we will call 
Them Jy By 6", in manner as they fall : 
Ay that is known; the ^\^t AJS is giv'n;^ 
One eighty-two degrees, t'other chains thrice icv'or 
From A the parting fence muft go to Z>> 
Cutting the angle Ay and fide BC^ 
That BADy to DACy may in 
Proportion be, as twelve is to eighteen : 
Ancf that BD to DCy may alfo 
Be in the ratio juft of three to two. 
Hence, Tin to ihew what lengths each ^\dit, will bearv 
And how much land will fall to each fon's (hare, 
I know it may be done, but cannot do*t. 
Nor will my boafted rules here help me out ; 
So, ladies, with fubmiifion I implore 
Your aid this once, and I will aik no more : 
For you or none (whofe wits fo bright appear) 
Can keep my credit up, now loil fo near. 

V. ^eflion 140, hy Mr. John Lowe. 

Suppofe there be a pyramid erefled upon a triangular 
bafe, whofe longeft fide is eighty-eight inches, and tie 
angle oppofite to the longeit fide is eignty-five degrees and 
one minute, and the redangle of the other two fides added 
to their fum is four thoufand one hundred and three inches; 
and the pyramid's greaieft angle of altitude, is in proportion 
to its leaft, as feven is to fix : What is the difference, in ale 
gallons, betwixt the greatefl: cylinder andfphere that may 
te infcribed in the faid pyramid ? 



VL ^sf. 
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VI. ^lejlion 1*41, h^ Mr. Will. Browne. 

What three numbers are thofe, ladies, do you fuppofe. 

That the fquare of the firfl^, and indeed. 
The re<5langle of the firft and the fccond may juft 

Make the fiiin of a fcore, is agreed ? 
And the fecond, you muft know, being fquar'd, as you go. 

And the product of the fecond and third, 
Will make a whole fcore, and half a fcore more, 

When added. Ml give you my word. 
And the third, pray regard, when as it is fquar'd. 

And the firft in the third mukiply'd. 
The funi will make out, two fcore, without doubt. 

Algebra will (hew you, when try'd \ 



VII. Stitejlicn 14a, hy Mr. John Inglebo rough. 

The great tun nt Heidelberg, an author fays, held as much 
wine in its entrails as t)ie ColofT^s of Rhodes li«ld water be- 
tween its thighs. It is 31 feet long, and ai high. 

Now fuppofing the tun to be of the fame fhape with Pijr- 
fons's ca(k, mentioned laft year, fo fkr as may agree with 
the dimendons above; how many gallons of wine wou'd it 
contain? Secondly, fuppofing Parfons's calk of itout to equi- 
ponderate with the Hciaelberg tun of wine, fufpcnding from 
a ballancc 60 feet long; what wou'd the difference of the 
brachia of the balance be? And thirdly, fuppofing it were 
required that each vcffel fhou'd evacuate itfe If exa(Sly in two 
hours by a hole in the lowdt place ; what muft the aiametcr 
of each bore be, that fo the veffels may hang in equilibrio 
all the time the liquor is running out, not admitting the 
weight of the veffels to interfere or make any variation: 



The Prize ^teftton. 

A certain courier being at Montpelier, 

(So fam'd for its excellent fpaw) 
Ere that place he leaves, an order receives, 

Exprefs unto Turin to go. 
Now Its very well known, that the river of Rhone, 

Which betwixt the two places doth lie, 
Buns due north and fouth, quite down to its month. 

Through Provtuce and through Dauphiny : 
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Montpelier, 'tis manifeft, lies forty miles weft. 

And no more, from the river of Rhone ; 
And Turin is plac*d one hundred aRd fifty due eaft. 

From the fame, as with eafe may be fhown. 
Like wife the true fpace, from that to this place 

(Becaufe that we oujg;ht to define) 
Is two hundred miles juft*, (if fame we may truft) 

When meafur'd upon a ftreight line. 
Now the gentleman knows, that as loag as he goes 

On the weftcrn fide of the river. 
It is in his power, to ride three mUes on hoar» 

If he but exert his endeavour. 
But on the orient he muft be content, 

(When he has done all in his power. 
It being a tedious and troublefome way) 

To take up with two miles an hour. 
Now, ladies, difcover, the point to pafs over. 

That the river fuch wife may be croft. 
That he may profecute his journey throughout^ 

And^the f<6we(t of moments be loft ? 
That's, what may be the intermediate fpace 
From the faid pomt to each refpe^ive place. 

* %9Q milei fx«m Montpelicr to Turin. 



1 730. 

^ejiions anpwer^d. 

I. ^efthn 136 anfwer^d hy W r. Rob. Fearnfide. 

THE diftance between York and London given 150 miles; 
from London to Stilton will be eafily found 57*2949 
miles; and Stilton to York 9»'70ii. Put y = the fpace 

pafied 



• I. CJjKESTi ON 13^. 

The meaning of ibi* queflion is. To divide 150 miles into two 
parts in extreme and mean proportion ; and to find the ratio of the 
cquahk velocities, by wK\cV\ tVic \cfe v^x\. TLti^xNxt. ^WA.^ length 
/na/ bcpaiTed over in the tame uia^. ^^ 



No. 27. Qjj EST IONS Answered. 3^3 

pafTed over by the courtier bound to Stilton, in any mo« 
ment of time ; and x ;=: the fpace pafTed over by him oound 
for York in the fame moment of ume. Then, per.qu^flion, 

XX — %xy 'hyy^^xyt in fluxions a,v>: — ^xy — ^yx-^^yy 

= o. Reduced to an analogy, ^ : x (the fluxion of any 
flowing quantity being taken tor its velocity) :: 2x — jjr : 
$x — V That is, as 128*1241 to 3 35*4 161. 

n. ^eflion 137 anfwer'd hy Mr. Tho. Grant. 



Names of the 
bodies 



Capacities 



I Win. gall. 



Tetrahedron 

Hexahedron 

Odohedron 

Dodecahedron 

Icofahedron 



13*77 
ii6*88 

55*09 
895-69 



InfcribM 
fpheres 



Win. gall, 



4*i6 

6l*20 

33*o8 
6 76*00 



Floldsbe- Ambient 



iides the 
fpheres 



fpheres 
content 



vVin. gall. jWjn. gall. 



.9*61 
55*68 

ll'OI 

119*69 
43*65 



ii»*43 

318*00 

173*09 

I347'C9 



Mr. 



Put jc = the Icfs part, and a = 150 the whole. Then a — x 
■= the greater part; and, by the qucftion, x i a — x : : 4 — x : a\ 

hence ax =: a* — »tf* + x*, and x =r ^— ^ X a = the 

lefs part. Therefore a — jr =z X ^ = the greater 

ma 

part. Hence 

The two parts of any quantity vrhtch is divided into extreme 

J • • L • /• 3 — V'i \/s -T- I 

and mean proportion, arc in the rauo of ^- ^ ^ r^ 




\/5 + » 



V5 — 



or of 3 — v'5 to Vs — I, or of i to ^^-^-iT— , or of -^^-i — Jl 



to z. 



And the lefs part to the whole, as 



Vs 



- to I ; which is the 



satio of their velocities or rates of travelling required. 

• II. QjiJ ESTioN 137. 

In the SchoRa at page 403, &c. of my Menfnration, the true va« 
lues of the content of each regular folid, with that of the radius Of 
the infcribed and of the circumfcribed fphere, are exprefled \«l 
terms of the linear edge or iide ; whence lh!& Tk^xoD^QfVt^^ ^.% 'a^'Q<««% 
xnaj be eaiily found. 



324 L ADi Es' D I ARi Es. ^^Beighton^ lyjt. 

Mr. Criynmct^ Mr. Hurd, Mr. Bultftan^ Mr. Sldehottcm^ 
Mr. Collourn, Mr. Broyke^ Mr. England, Mr. Broivn, Mr. 
Mruin^ Mr. Sparronv, Mr. Lovat, Mr. ^yr^*, Mr. Fairckildy 
Mr. A///^, Mr, Arynjh^ng^ Mr. Batterjbcey Mr. //^/^, Mr. 
Majon^ and fevcraJ others, anlwer'd this queilion. 



* III. ^leflion 138 anjnuer'd. 

The ball dcfccnding with a compound force, that is, an 
horizontal force by the n.otion of the fhip, and by the force 
of gravity; the fpaccs defcribed by fuch nnotions are ana- 
logous to the abfcifl'as and their refpe<^tive femi-ordinates, 
in the conic parabola, and the motion will be ia the curAe of 
the fame. 

Then there is given the abfclfTa = x = 434'Z5 inches = 
the fpace defcribed in three half fcconds by the force of 
gravity only; and its fcmi- ordinate = j> r= ij Grecian feet 
=:: 3o»'i inches Englilh. Whence by fluxions 

^ + "T- + -^:^-T — - 4* •+■ o T &C. =567-44 inch, 
or 47*285 feet, the fpace the ball defcended. 

IV. ^iij- 



* III. Qjl; k s t I o n 138. 



The %% Greci.in f«et are = 15 x 1*007 or %%'\'ks Engh'ili feet = 
the horizontal motion, or the ordinate of the paraboU, which call 

xy\ and as i* : ^ , or as 4 : 9 : : itfyV^cet : 3^7^ feet r: 
tlie perpendicular defccnt; or the abfcifTa of the parabola which 
callx. Then, by Cor. x page 310 of my Menfuration, the true 

length of the curve wiU be V-^^ -H ^« 4- -Zl y hyp. log. of 

t 4- *s/x'^ -4- y« 

= 45-9578 feet = the Icngdi of the line defcribed 

hj the ball. 



No. 17. Qji E 



veitED. ,3*5 



•IV. QoEjTioN 139 anfwr'd by Mr. Rob. Fearnfide. 

Put AB = It chiins = *, the natural line of ihe angle 
B 4C (ihe radius being an unit) = iSi" = o-j90i6g - /.jn^ 
DawralfineZC.^O-49"i*' = '7^6991 = 'i andflt-s- 

Then as c : / : : * : ^ =1116 ^h 
/.ACD. Again,aw:CZ)C=:fO /' 

: : - : v^Z) = — = 10-988. On P\^ 

jlC let fall the perpendicular Bp. ^ B 

And fay as A ; \:: t : Bp — io*795- Confequently Dd 
is = 8^ji8 = f tfp, CD = i3-i837. the area of the A /iCZ> 
= 4'i66 acres, andof the A ADB is = 6"i49 acres. 

V. QjT E s. 



* IV. Q_u E s T 1 o N 139 calculalfd ethrviife. 

The ^ Bjf D :r f of 8i" = 31' »S', whoTcGnecall j; and 

^C^D = i of 8*" = 49" 11', whofe fine call i; alfo r =; 

E. ^ BAC (X ix°, and i ^.AB ^ai chaJDi M above. Then, 

aJio as above, AO = — = lo-gBSf : And hence ^^S X 'f^ 

X I. ^ BAD 01 31" 4B' ^ s= <i'jo» fquace chamt s 

ff-»SO» icrei = A ABD. 

Agiin, asy*£ + ^D : AB~-AD :: cot. J ^i B-m orcot. 
Z.ADB — Z. n 
I*" iV : lang. ^ 4(° I 1 which added lo 

73" 36' half ihe fum of ihefe iwo angles, we bave 11 8' 41' ^ ibe 
^ADB; and ibit t»ken from iBo", ihcte teinains Si" ij' for 
the ^ADC. Then, as t. ^BD^ : t. ZB/*D :: AB : BO 
z: ii'pfiTi the i-jds of which is D C = 8'<4J. Hence 4,fD X 
X DC X '■ Z.ADC ~ 4i-«4» chains = 4-iS48 acres for the 
Other part ACD. And, laflly, aa 1. /. CjlU : t. ^ D : ; CD 

i CA = 160131. 

ConftnUion, 
Having drawn the given fide AZ, and the Jioes AD, AC 
making ihe given anglci BAD, 
DAC-, ia BA produced taltc C',, 

AE to AB ia the given taiio 
of CD to DB, that ii, of » 
to J ; dnw £ C parallel 10 AD; _.•'' 

hOlydraw CB, and it it dooc. »■'-'...«, 

for, by Cm. A». AB : AE j^ Ji, 

:•. BD ■■ DC. F f 




V. Question 140 enfiiier'i ly Afr. Lowe thr prcp^Jtr. 

P« AB = b, the fine of the angle ACD = t, itscoCac 
^c, 4103 =p, AC=za, and BC^^e\ j. 

the radius = 1. As i : a : : / : »fl = A*" 
^Z); and I : <i :: < : c«= CD: but 

«* + « + *=/»; hence c = — — , and 

a— I - o+i 

Put I +^r = X, then S~J''~~ ^f- ~ 




Iheo 



^i. Which equation reduced gives a ^ 75- jnd 



= 53- 



For the pyramid's altitude. The radius of the infcribcd 
circle isi8'33ij inches = »-. And .■it~ si'97A6S iDcbea=i: 
a = pyramid's height ^ Ec. Then \faa-i-rr = Et ihv 
leffer hypochcnore, and ^^oo+Tf i j s « ! — - ■■ '^ . — 
the fine of [he greater angle of altitude. Then j : 6 

-- - ; — - = the fine ■of the leaft angle at 

'/aa + rr iVaa+f 

altitude ; alfo 1 



: f : iVa" ■+ rr :^ /i£ 



the greater hypothenuTe. And aa + H ~ ii.Hlt-diii'j 
which gives (1 = 89^6711 the pyramid's height. 

The height of the greaieft cylinder is found 1= -39-!90 
being i-jd of the pyramid's height, the content 49TJ1 a 
gallons; the diameter of the fphere jo-jcu, the contei 
ji-68; ale gallons; the difference a'gsi ale gallon). 



VI. QjKJTiON I41 aJifaier'J hy Mr. Lgvatt. 

This qoeftion may be found in Mr. Kerfcy's Algebra, 
p. »99. We have given aa + ae '=^ 10, ee + ey = 30, 
UiA yy + ya = 40; which will give V40 + 4 "a — 4^ 

70flii — 400 — a* 1,1. . . * 

= ~ ; and reduced 19 = j'ojr, *=:j-ji6,. 



•Vir. QuiSTioH 142 anfiuer'dhy iWr.Ricli. Loratt. 

The length 37* inches = d, bung diameier = aji ^ h. 
IF the ca/l£ be ihe fa me (hapc as Parfons's, tlie head is iHe 
hiui reflumj then ^/dd — bb : b :: h : \^vi%\ = \^ head 
per coDics t Itnding an infinite number of ordinates 'c^vutt 
head and bung, will conftiiute ihe folidit¥=: j9jgo'4 wine 
gallons, and a mean of all ihofe ordicatei will give an Equal 
cylinder ^ai7'307i inches. A gallon of wine weighs' 3'a964f 
pounds avoirdupois. Then 8"i96>;<v78o'4 = 45^56 j'ljfljSai. 
the whcJe weight. A gallon of flout weighs lo'ij pounds 
avoird. X 5760 = 59040, the weifjht of the hquor in Pirfcns's 
oa(t(. Then as the furo of the weights is to the difierence, fo 
is the length of (he balance to the diH^tencc of brachiai= 
4T'iJ48 feet. From Parfofls's caft the Irqnor Bows I»I^S 
inches, equal bung diameter, in 34"»i8 thirds of time, Hei- 
delberg calk flows tji inches in 47'863 thirds. Then put i/ = 
431000, the thirds in 1 hours, » c= 34'iiE. a =■ the drain of 
the bore in Parfoos's cafk. And then -^ = 57601 

hence a = rii? inch. And by the fame way the bore ti 
found 1-78119 inches in Heidelberg calk, Mr. Tie-Gtamt 

makes the Iwres j'jg; and I'ajiS inches. 



• Vy. Question 142. 

The diraenfioDS of the apertures, ai dctertninid vw vV*. fticawsa 
to thii queftion, may i>cihai>s be pietiij Tveai lAiii \,t>i*i. - \iMtas.V« 
tbemaihcmaticalceruinty, there iow aw fewv x^i^w ■vV'Siw*'^'" 



ofhia tkec^k. 



lal I* A D I If * D 1 A & 1 1 f« Z^eigbtonl 17^ 



^ Tbf Pa 1 Z B Qv B 8 T 1 e N anfnver'd fy Mn Joha 

Fearnfide. 



per 47Ettc.i * ^£ = Vc g4-xy;, ^ 

and JD^ = \^7ITTf^ix + xx^ ^ 

Then, by the queftion* * : i : : ^ 

\/lid -*- 3^ — a3x + XX : ..-•'* 



" .0 



4 

a : I :: v'^c + xx : v-^ 2^. Therefore 

9 

^ /</</ 4-53 — a^y 4- xy . /cc-^xx ,., 

V ■ • '■ + V ^ = o : whick 

thrown into fluxions, and reduced, x = iS's72$t CE =: 
43'<776j ^£ = 44'ioi5»,and DE = 156*^84; apji the tinie 
in g[oing the whole journey 9> hours 50 min. 39 ieconds.: 
Which agrees to the ingenious propofer Mr. Turner, anil 
leveral others. 

On Candlemas-day lad the lot q[ zo diaries fell to Mn 
JpBm Bulman of Lewilham« KcAt 

Of 



.♦ T»^ Fi^i-ZB Q^ESTiaiTi- 

This problem may be (een appfied'to Tarious and v^y cutiottt 
pttrpofei is }iay€s\ Fluxions. 



Of the Eclhfes in 1730. 

Indiisyear w'll iisplieri liiri; eclipCes: three times -.. 
mnoa'iopakcbody inorpofe Letwcen ihefunantt earih 
hinder hi» rays from falling on the inhabr--" ■ '"'' 
will ihe earth come beiwi 
ing the moon. 




j,aRdpreTeDt thefua'seDlighiej 



I. Sun ecHpfed (he 7th day of January, between t and 7 at 
Dight, but inviiible to us, becaule 'tis let.' 

1. Moon eclipfed on fridiy the 13d of January, at 3 in the 
morning, vilible.f 



Computed by 

By Adronom. Cirol. Coreniry 
Mr. Cbattoch, London 
Mr. Leadbetter, London 
Mr. J. Dailey, Noiting!i;tm 
Mr.J.Bulmia, Lewifh.im in Kent 
Mr. Wm. Brown, Bridgeoorth 
Mr. Williams, Middleton Story 
Mr, Chtift. Faircbild, Spalding 
Mr, J, Newton, Mclcoa Moberry 



Bcgio 


Midd 


End 


Dur. 


Kl!. 




h.m 






1 " 




Hi 7 


III c 


inijj 


1 46^ 39 




.1 19 


3 41 


4 JO 






1 11 


3 33 




I il 


* S3 




i a 


J i6 




I 48 


» AS 




i 13 


4 * 


4 J9 


I 44 


t 39 




■3 3 


3 16 


4 JC 


» 47 


1 38 




1 31 


3 44 


4 Ji 


I iS 


4 4C 




J A 




M 


' 54 


3 t 




I :i 


3 34 


1 J 


3 37 





* Thit ift EcliprewuobfcrvediaPcmjua, ia5s(i;ivinifn 
F. BuK. Siiartt, [has : . 

True time. 

Be|lnning 1 n 30 f-mtrH.' 

S digits at 4 7 J) 

D dig. 30' — * IQ 

Tlie end W4S ooi obfiived becaufc of clonds; it fecnt ii_ 

bcL-n .11 4I1. S"n, A( aboui 4h. ss m. die difc of llie fuiTw 

fean roint. Tbc greatcll obrcuiatlou fcemt to have been i^ digiLs, 

-f This id Eclipfe wii obfttJed at li/*'" 

Cjrfckc, thVi! 



S30 LAOiEt* Ditiilt. t^tlshtonl ijji. 

3, Sun eclipfed on faturday July the 4th, at 3 auanni 
after ] in the morning. The latter part of whidi, if theiir 
proves favourable, will be vifible. It rites cKlipfed, neir 
jdigiis, at 3 hours 36 min.* 

Computed by 
Aflronom. Carolina. CoicDiry 
Mr.Chaitock (by Sci. 3tei.>Co», 
Mr. Leadbetter, London 
r London 
Mr.JorSmith,jConftan<inopl( 
C Macao injapai 
Mr.CFairchild, Spalding 
M r. J. Newion, MeJionMi)berr\ 

Mr.J. Bnlmaa,I.ewiltiam, La 93 3 28 4 ii^Ji & 

Thefourchof the mooD.'july 19th, at 4.afterD. ioTiCbiet 
The Gfth of the fun, decerober »8, at 10 in the moimi^ 
iDTtCblc, becaule of the moon') great patailel of liuitude. 

Nit 



Temp. 


Vet. p. mold. 


h. 


m. *. 








40 FltfpiffioT. 








1 41 Dubituur de edipfii Initio. 




4 3X Nunc cerio fncipere videtur. 




4 Finu eclipfx. 




Dnralio eclipfis ^h. j^m. x9t. 




Medium «lipG> uh. 4ni. ttr. 




Qaamiui, djf, j min. lo, ad BOKank. 




• Thit 3d Ecllpfe ins •t&nnA- 




1. AtWirtefAwri t>y Mr. J. F. O^odlrr. 




Dig. 4 a 4h. lom. If 1. Temp. ver. ante mcrid. 




FiS. - i II 30 



». At PeJua t^ Mr. J. Fi^mi*, 
I If h. 46m. til. Temp. Ter. 



t Tbis 4th Edipfe < 



At Charnxo in Nanliin \!^ P. ^ac. S™ 
— C*chi*cbiai by P. Franc, it lim. 



(^erred tbui : 



Ho.ar. New Qj)E!Tiosi. jji 

T, QuEiTiON 143, by Mr-. Tho. BMteribjre. 

There is a right-lined iriangle, in which a circle is In- 
fcribed ; and in the corners ot the triangle are placed three 
little circles, fo drawn as to touch the adjacent fides of the 
triangle, and the greater citclt, whole diameters are 4S4, 
441, and 400. It is required to find the fides of the triangle, 
and the diameter of the greater circle I 

n. QuESTion 1-44,- $j Mr. Will. Mafey. 

A painter of fitil), and much fame in the lowo. 
Had procui'd himfeif work for more haods.ihan his own. 
He employ'd an affiftant, to help him in pan ; 
A prohcient in every branch of his art. 
O'er a glafs of good wine upon terms they debate. 
And the bottle was drain'd while they rtate and unflate; 1 
For as plenty of Bacchus's enlivening juice. 
Does molt comraonly projeiSs and whimfies produce; 
So when that their (pinia grew warm with (he liquor, 
Frelh maggots were ftarted, and fancies flow'd quicker. 
They were long in contriving what both lides cou'd pieafc, 
And at length the propofals agreed on were thefe : 

For a Tingle year's fervice the man Ihou'd be ty'd; 
And for every day that he full was employ'd, 
Scvenfllitlingrper day ihou'd his wages be paid; 
But for all fuch as thofe when he relted or play'd, 
He fhou'd forfeit three ftiillings : The year was compleat. 
Neither mailer nor man was in each other's debt. 
Now, what time he negledted, fai^ artifts, is fought, 
And how mndi for his maAcr in painting he wrought? J 

in. QoESTioN 14;, hy Mr. Rob. Fearnfljc. 

Two (liips A and B, weft and eift from each other. 
Were bound to a port that thty cou'd not difeover; 
To do which the /hip .Stakes her way as below*, {'s4\teitg. 
Beiwixt north and eaft, but what point do not know, 
Till ihe found the port north (for diliinfUon call /)) 
Of herfelf and the place where Ote left the fliip S ; 
IVhich foon as efpy'd, the ihip B anchor weigK'dt 
"--" failed due call as is here dii^ln^i* Vw:''. ^*<*E,'^4i^j, 



! Whic 



33» L A x> 1 Es' D I A a 1. E s. lBeighton2 !« 

But defpairing to fee the port Dy furls her fails. 
As other (hips ufe to do when nought a^^ails ; 
While A ploughs the ocean hut flowly along^ 
But by fome chance or other the fpace was unknown, 
Tho* her courfe, or the point of the compa& the fame 
That fhe faiPd from the very firft place- that fhe came : 
Till by obfervation DB, zs before, * 
The contrary points of the compafs they bore 
Of fhip A, who was juft fire leagues from the fhore... 
And (ince I have found that the (pace in the fea 
Whence J firft fet fail,; and the anchoring oF^; 
(If /> be made center) includes a fourth part ^: 
Of the mariners compafs; or if with lefs art/. 
To thofe who ne'er (ail'd, I fliou'd better explaii^) 
The diftance, aright angle jtid doth contain. 
'Now, ladies, the diftance betwixt the port Z>,^ 
And where A did firft fail frbm^ as alio of B ; v 
And likeWife the courfe of fhip J let be known l 
And aught in the Indies pray claim as your QVftu>. 

IV. Question 146, 4^ /Wr. TBo, Gram:. 

Ye learned fair, to whofe all-piercing minds 
Abftrufeft things are known; be pleas'f to fhow- 
A genVal method, that with equal eafe 
May the equation * under-written foive. 
Or any other of the fame degree. 

*' X* =: 1*3456789. 

V. Question 147, By Mr. Tho. Williams, 

In thirty-one. the ninth of june,. 
Happens a fmftll eclipfe o'th' moon ; 
Which to define I don't intend, 
. When 'twill begin, middle, or end,. 
Et caetera : but leave fuch matters 
To hoghen moghen calculators ; 
And only here m /hort to tell you. 
What I have done, and you Ve to do r 
For having drawn as fhou'd be done, 
.The mundane ftiadow, and the roooir. 
When fhe is moft immers*d therein. 
As likewife when it does begin ; 
And finding thefe three wou'd explain 
The matux xi;i9^x 1 \]^q\x^\ v> ^^•^ 



' Con 



New Q^o estiohs. 
rjola'd their centers with lines Att 
Made a reiftangle triangulate, 
Whofe bafe and perpendicular, 
Tliree minutes made above fo^Jrfcore;, 
I.ikewift; bypothenufe and bafe 
Sixteen above fiveicore I'an ace. 

Hence, you're to fliew each fep'rate fide^ 
How much the terrene fhadow's wide ; 
How much the moon's diameter, 
And how much dark of her'II appear? 
But one thing more I muft difclofe, 
Lsit you Ihou'd mifs, that is, if four's 
Added to the perpendictdar, 
'Twill make the moon's diameter. 



lyi. Question 14B, ij/ Mr. The. Sparrow. 

Come, Athens Tons, fhew me how to find'the place whcro' 
(Betwixt here and the moonj that an unaflive (phete, 
Depriv'd of all motion [hall m equilibro depeoa; 
By thofe two globes attridlion, and'neicher defcead; 

And give an example (if you think it fit) 
When, the moon is itie neaceft tbe orb will admit. 

I Vir, QuisTioi* 149, fy Mr. Rich. Loratt, 

Affift, ye mufes- nine, grant me your aid' 

II To.fpeik in verfe, for truly I'm afraid; 
r My tongue wants eloquence for to dechtre 
I How much of ptaife is due unto the fair. 
f If the fun's altitude be thirty .three. 
j On June the third, and the hour angle tie- 
I £<]ual co-latiiude-, from whencelprav, 
' Give me a theorem, with the hour o'di' day; 

i' VIII. QriSTiOM, 150. Sj Mr. Jaha Turner. 

There is 1 meadow in form of a parabola, the abfciffa of 
which is equal to 40 chains, and the greateit ordinate (that 
which- bounds the meadow] is 71 chains, from whence the 
, Iktus refium will be iound 31*4 chains. It is required to in- 
fcribe Oich a parallelogram in this parabola,, as that its area 
may bejp-carer than the area of aa\ other parallelogram that 

Kbly be infcribed in the faiii parabola, anil to give 
^tical'iiU'«itisaiion ef the fame J 



I 



|i 



LIDIBS' Dl&ttBS. tBai£il9>^ ml 

IX. QuesTioK iji, if Mr. Chr. Maibn. 

In i fair va]e where Fruitful fields appear. 
And Flora's beauties flourifh round the year: 
There dwells, and long has dwelt, an aged (ire. 
Where the fame race (ix cem'ries did expiie. 
There his own land wiii his own cattle tills;- 
No weij^ht of wealth, nor poverty he feels; 
The wileinan's wi(h he makes his higheft aim ; 
A frugil plenty ftill fupplles the fume. 
His yoothful years in ufeful irta did fpeod, 
T' improve his judgmenl, and inflruia his friend;. 
That his gen'raiioo might him uftful find. 
And live to die, as the great God defigo'd. 
Rcclufe hosa balls, from maf^uerades. and conrtp 
Whtrs tice iriumph^int, with her tools refort; 
Defpis'd the town, where fops and cullies roani>. 
And with his choice fedacEly Itaid at home^ 
Nbw with delight as hoarv years arave^ 
He fees his fons with emulation ftrivc 
Who (hall his morils neareft imitate, T^ 

Whilft he with problems them does fttmulate, V 
And they with etpeSation for hispraifes wait. ]l 
He well obferves, and warily does praife, 
LetLheihou'dltrife, not emuhtion raife. 

With winning ways he calmiy does cnrrcfl,. 
Left thro' reproof li'is council they rejefl : 

As thus the fire, ' My fons, 1 you idvifr, 

' Fair rirtue cUofe, deluding vice dcfpife ; 

' Let the great God with rev'rence be ador'd,. 

' Be art yonr fport, and live in snc accord. 

' To what each genius bv nature made, 

' Be that his an, his calling, or his trade; 

' And then-with patience prudently purfuc,. 

' Few years will gain what ages never knew. 

' And now, fair youtlis, with vigaur make't appear) 

*■ Which of your brows 'the paper crown fhaJl wear: 

' Refolve this • qiiere, which 1 here propole j 

' Tour pious mother's and my age i- " 






— ci Q£«e* 



Mp.~«f. Wew QjJESTiON J. lis 

Tie Prize C^y e s t i o m. 

Laft Candlemas-eve, the eclipfe of the moon 
Mide her talk'd of much more than woii'd elfe hare been 
Her vulgar admirers all guefs'd at her nature ; (doue ; 

By which it appear'd, they knew nought of the m^ttei : 
'Some computed her age, but at Fnur weeks juft, 
When a new one was made, 'caufc the iJd one was loft ; 
Others thought this a coftly, and wajlable trade ; 
And urg'd that new flats from the old ones were made; 
But this was retorted with fquibs, and with jeers, 
.Can dotted old moans make mining new ftars } 
'So whatever one faid was opposM by another, 
Whicli was likely 'o mske a mofl damnable pother; 
TVhen a glover ftarts up, aod thus fpoke t'her honour, 
^nd after this fort, he commented upon her. 

Good neighbours, ihe moon is a world I dare fwearj 



I And let aoy prefume lo deny't if they dare 
The great bilhop Wiikrns haih prov'd what i laia ; 
■Way, I'd fetch you his book, ill thought you cou'd read; 



i 



Then cea& your dull Wliirofies, and ftiidy with me, 

ilow to fettle a trade betwixt they and we : 

Shou'd we lofeGihrdltar and the port of Mahonc, 

Pray judge the advantage of a trade to the moon. 

The noife was nreighi huth'd ! a deep filence Legao'I 

For all gazing Hood, and admired the man : 

Such heads being at work, we need not to fear, 

iBut we (hall foon have (hips failine up in the air; 

And tlie way, without doubt, mo5 eafy be made- 

And ihc world of the moon. Great Britain's chief trade. 
But fome Few things 1 cou'd wifh, were put in good light, 

■for informing our faflors and merchants aright ; 

Which far harder may prove than their tare and their iret. 
And if ignorant oo't, they cothuig may ^et ; 

ilut their proUt and lofs, and terms us'd in books, 
When fcrew'd into metre, bur aukwardJy looks : 
So for want of fit worda for to gingle and chime, 
I'll quere in ptoie, and ceafe my dull rhyme. _ 

Suppofe at the time above A, B, and C make a flock i_ 
aiSjo hundred weight, and it's fold at the moon for 9336193 /. 
j.r. T d. f , being fold at a hundred rimes more per ton than 
11 coft ; and fuppofe the price of /^'s flock in pounds be the 
ftiuare root of ihc (lock of H ; and the (lock of A and B, ilie 
iquareroot of the ftock of C. Quere eacb tviai;«. ft-'iOj^ -Ka^ 
gain, and the weight of the goods ai the TOocm-, '^-'jV?*^'^'^'^'^^ 
if rfte /jrtje goods, at the fame pT\cc, V^i Ve^v \ov^ '^^^ 

weight at iu3 bodv alfo i ^^^ " 
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Laoibs* DiAKixt. ^Sfig6toa2 V^ 



^ejltons anpwered^ 



I. Question 143 anfwer'd hj Mr. Rich. Loftt. 



Given «J;;.y^_^^^ =M, 

Per 47 Eucl. i, we 'have 
/z*4- laadd -^d^ — a* 
+ laadd — ^* = j^add 
= i/Z>*, and /. atf^=: 

Again a a — dd i tad '.: 

a a : t-> = i? i*. 

,- ta'^d , »^'« 
Hence 77 + 



fl!^ — </^ ^<? — nn 



=,5P, _^,+ 




Or 5P = 



a^^dd a^-^hJ). 






aa 



-hh 



- -^— ^— — — ^— ^— — ^■^— ^— — • 



aa-^dd X a a — nri 



And Pj^ = ,, ■ -; 

aa — nn X aa^-^bh 

Suppofe i^'^ *!t!if' A* 

i?P -h Pjg + ^i? >^ gP^ ^^ BP+ P.^-4- jgjg — 1/>^ 

^a^ dh 



Hence 



£?• 



«a — fid y» «a-*-fcfc 



%rt 



Ko.sg. Quest IONS Ahswerid. 337 

BMt aa + fin : 1 :: aa—fin : "" ^ " ^ . - S.Z.EGD; 

a a -r III! 
and, by that curious theorem jt id Spherical Tnaneles 
expUioed by Ozanam, toI, II. p. 141) whicti holds good ia 
rm — aaci — aamp + pi 



Hence a^cm — Aa^dh — aark — aamp — SaantiJ!) = 
4>i* dh — ip. Sub. i = ci +mp + Saudi, and / =: 



-v/i 



And (he lines are zaa - 



ij«, PJi = a4o;-|j, S^ 



• II. Question 144 atifvier'i fy Mr. Geo. Ander&n. 

Let i =: 365 := the number of days in a year, a =: the 
number of days wrought; then i — a = the number of 
daysplay'd; ibeiefore 7a = 3 i — 3« pet quellion- Whence 
a will be found = toj'j days wrought ; and isi's — tiie 
days play'd. 

III. QuESTioK 14J aifoier'd hy Mr. Geo. Asderfon. 

Putv^a = <T, BC=h, anADA^d. Draw ffi£ puiUel 

10 JB, and c*ll it ;t. T) 

Per Itmilar Ar ---'--'■ — 

CO, and X : rf : : — 

Thenby4TE.i 
= AD. 




/ b'd*~ t Wx* 



' ir. QjIESTION 144. 



^Q ^^ — — =s jiB^ ..'. per umijxr A$> 

X X XX 

By 47 £ucl«-i, we hayc 

/aax^-^t'bMax^ Zudd""* ^^^^^^ ^ihhddaa ** -f ^^^^^ 

vlT^ich being xmade equal to tke jAxnre vMue^cf iv^nd the 
' equation reduced^ we have 

Or in tiumbcr^ x^^ — «5'6*^ 4- I05*i93zx« -♦- 640x5^ + 
4349'03i«*-— 649o6'o8j[X* + i8oi6i.95-945649x» s 
' X50135 799:54708, &c. 

, Which folved, is x c= 4 leagues. 

.Therefore v^Z> = li leag. =: dlft. (hip yif from A 
BD —ye dift. fhip 5 from A 

JBJa:=2 3o» aS' 53" thecourfeof fhip ^ 

The. jpropofcr of the queftion, Mr. Feamfidd,^^es-the 
^Courfe the fhip took. N.E. by N. i 35' 39* N. but tlie anfwer 
jiboTi^agrees exaiftiy with him as to the fcheoi^ .4LndL,inethod. 

IV. QuES- 



■ rf ii I m ill 1 . ... Ill II I I ' 111 I I II I I I I I ^ 



* III- Q^UE^TION 145, 

'^o reader -tlMS queftion and its fdution plain, it may be re- 
marked that, In the triangle ADC^ right-angled at D, having 
drawn AK and the perpendicnUr DB, theT« arc given ^a SS 8:^ 
J3 C =: i%*8y and DE ^%\ to find the other part«« 



Mi^S. Qj) E3TI0HS Ahswered. 3 jfw 

*iy". QoiSTiOK 1^6 av/vier'd By Mr^Tho. Graat. 

There U given x" = it;4567S9 ^ «.' Quere xi 
Let n be alTuni'd near the root x, z — their difference, and' 
/«-= the hyperbohc Jugarithm of n i Then « ± z = x, and" 

(iKrfluxions)itshyp. log.=/«d: -— -^^± — p— j 

tib — J-, &e. diis mult!ptied by » ± z gives nlit^z^z fa- 

+ — :+: T-V + -^ =P -^' ^°* = /« = the hypcrb. 
log. of ^. 
Put / = i + /j«, i/ = ihe differcDce htw/ttala and n/n; 

then tz ■±i j—z ± ; — — ■ &C. = *; whicQ- 

by inverting the feriea becomes x = —d'^ ^d* -t" 

6«'/' ^^ H»' /' I10«-t jB • 

(gc> this wrought in numbers gjves rf^z 'X k =: S'640«i6S. 

V. B. The above method will find -v \o any degree of ac- 
cnracy by only alTuraing n nearly = to x, and even without 
that if the logamhiB of d-and n be made to a lutbcient 
Biimber ofpUces. . 



•IV. Q^RSTIOB 146. 

Tbongh the above be a verr complete and miftcriy rolntioi 
nelbiMl of iiial-and-eiiot woigd fooncr approiiuuR to the va 



^ 



Lil»iBt' DiA&iBt*. IBitgJkojO I73X> 



* y* Q2*»T«0N 147 anfiver^d fy Mr* W, Grimmet. 

Ltta = j4C the bafe, b^iAC-^AB the fum of dxcUfc 
•ad perpendtcular, r c= j^C^^BCtht 
Am of the bafe and hypothenufe : Thea 
^ — If = the perpencicular ; an d, per 

47 Eucl. I, \^2aa — %ba'^bb = CB 

i ht hypothenufe* T herefore 

^%aa-^^ba -^ bb + « =2 r : which 

Cfiuatiofi fplved, a will be found =? 

54*4995 the bafe, and perpendicular == 

dS*5oi5y to which add 4 gives the moon's 

cKameter 22 3»'50X5 ; and if from the. 

hypothenufe = 6i"5oi5, be fubtrafted 

the moon's iemidiameter, itleayes CD. 

^ 43*2508 = femidiameter of the earth's fhadow; aid from 

tlie Hypothenufe fubtra(fl the bafe, remains the opaque par( 

cd the mooa ;= 7*002$ = % di[^ts 35' f^ 

y%. QuEs- 




* V QUESTIOM 147, 

Thif que(Hon is the fame as. In • righUanglei triangle, having' 
^vfn the fwojums of the hafe and hypothenufe, and hafi andperpemA' 
cular \ to determine the triangle. Of which this is the ^ 

• Cofijlru^hfik 

The difFcrcnce between the two given Aims will evidently be 
C^yal to the- difFerence between the hypothenufe and the pcipcndi- 
cular : Take KA equal to thi;; diflerence, and EAC n^ a mean 
proportional between xEA ?nd the greater of the above two fum&i 
and AC vriW be the bafe of the triangle. Then the hypothenufe 
a;^d perpendicular aie eafily fouiid by fubtra^tion.. 

Demonjfration, 



Since C£* = CA + AK\ * = CA* + %CA X ^E + ^E* 

by Eucl II. 4, 
And AE r= CB -r- BA by the contbuAion, 
Alfb y^E* = CJB» — iCB'X BA^ BA* by Eucl. 11. 7, 
Vc have C£> = CA^ ^ iCA X CB -- iCA X '^B + €B^ 

"' iCB X BA J^ BA*; 
Ugam CB* rr €A* 4. BA* by Eucl. T. 47, 
Therefore C£» rr xCB^ -^xC B XC/i—xCBX BA-^iCAXAM 

= CB-^^CA X xCB-^zBA (by Eucl. II. 1 .) 
5SCJB + C4X*AE. ^£>.t>- 



Ifo. a!. QjJ estioksAnewered, 341 

* VI. Question 148 en/^tr'd ij Mr. John Fenrnfide. 

Two bodies gravitating towards each oiher, ihedillances 
of the common center of artraiSion, are direflly as the quan- 
tities of miner in the botjics ; Whence the quantity of matter 
in the earth being, according to Sir Ifaac Kewton, -to that of 
the moon, as jg'yjB to t. And the mean diftance of the 
earth and moon ~ 1171018757 Englilh feet, the diflance re- 
quired froTii tlie eavih ai^SSi miles, and fiom the moon 
j)or8 miles. 

The moon is at her neareft diilancc from the earth, when 
(he tranlits her peiig^on at the moment of her being in op- 
pofiiion to the fun ; and the earth io apheUum ; which hap- 
pens very neatly, (viz,) da. h. ' " 
The moon io perig. ijjo, jane 18 19 36 zi 
Puli moon — — — jg at J 3' 
Earth in aphelium — — 1! 13 ji o 

Mr.W.Grimmet, who has anfwer'd this queftion, obferves 
that there may be difftrent anfwers to the queftion, accord- 
ing to the authors made ufe of for the diitances aad magni- 
tudes. Some few of the anfwers follow : 

From earih. From moon. Eng. miles. 

Mr. Beacham 118985 j63S Mr. Mafait aiSjoi J773 
lAr.Grimnict 104395 7669 Mr. Grafl/ 1090685659300 
Mx. Bulman 101143 4i6fi 47414940 Paris feet. 

Mr. Ha-wif'worih 931059 49JJ 

Vil. Quea- 



» VI. QwESTios 14s.- 

T!ie aliove an(«cti to chit queftion ite ill wrong. For, the gra- 
vitation towards >ny body being at iti quantity uf matter dircdiy 
and iquiTE-ofitt diilancc lOvcrDy; if 1 \o m dEnole the piDpurlioii 
of cho quantity of matter in iba eaith lo thai in l!ie muon, d the 
diftance of their centers, and i and z the rtfpeaivc dilianm, fti-ni 
tfadt centcrt, of a bodjr placed between ihcm; ibca the grivitatiou 

towariU the c>nh will be at — , and towards the mooa as — : 
that she body be at reft benvccn them then, or gtavitjle equally 
towards ihem, wc muft msVe — :s — j-, and bcnre 
: ! I : r 1 that i*. the difiantes from tliem tiiuft tie as 
the mafiei, ivlucb. in the piefcnt cafe aie nciily a 



e^»-^^m^C=* + 






|iH -LiDiBs* DiAJiiEs. \^B(^ihion'] '1731. 

* VII. QwitTiOM 149 anfiuer'd hy Copt, Wm. ScarUi. 
The ladtade a6* 33' N. the hour 4h. 13' 48*'* 

'^ Vni. Question 150 anpmer'dhy Mr. Geo. Anderfon. 

Put j4D = ^, BDzudyXht laws reauip = /, and x ::^bRl 
l^tT conies, / : d-^^x : : . ! jp 



By %s £ucl. I, 



2ddx-%x^ 




' zr area of the parallel. 
This in fluxions, 

nddx^6x^x _ ^ (2 JB If 
- y o, 

' 1/^ ;= 3X*> 

JHenc€ X = </\/t =? ao'7846, and T" ■ ^ - rr iioS-jiiy 



6cc. fquare chains =; 1 1 o a. 3 r. 16 p. 



IX. QuEs- 



* VII. Qui^sTioN 149. 

Here arc given Z© the co-akitndc zr 57? {fee the fpherical iii" 
angle in page zx;) P0 the co-declination = 66^ 31', and ZP Si 
'Che angle P. 

Put J = $. altitude = cof. 20, 
if = s. declination =: cof. P 1^ 
c zz its cof. =r s. P0 , 
" an4 z = cof. PZ or Z. P» 

Then, per fpherics ■ -» s 2 ; 

^V* — z* 
Hence ccz* — cirzz + ddzz — x^i/z =: — aa;. the root of 

irhich equation will axxfwer the queftioiu 

f VIII. QjJESTION 150. 

Tf to the point b there be drawn a tangent meeting the ahfci^i 
and ordinate, produced, in P and ^: Then, in all curves that are 
concave towardis their axes, it is ^S ^ SD, and therefbrc DE iz 
£P by iimilar triangles; but, by the nature of the parabola, AE 

is = JjEP; therefore ^£ = f JED or =: y ^D; gnd confequently 
the height of the parallelogram JED = * ^O. Alfo, fiUcc the ordi- 
tiates of a parabola are as the fquare roots of their abfciOas, and 
the ab&i^af being as 3 to i, therefore the ordinates are as ^^^ toa* 

So that y4D •. ilE\'. -i \ 1, ' * 
and BD ; BE w V^ \ i. 



' IX. Question iji axf^ifd. 



The P R I 2 B Qu E I T I o N anf'\agr'-d. 



M 



This qudtion may admit of fome differences in the anfwer 
ai the proponions vary io ,auiho«, I fbatl therefore firlt 
give you tne propofer Mr, Thu. Pvhirin'a anl'wer. 

The diftance of ihc earth and G 8001J040 miles. 

From the ceoter of © lo J — ijdsjo 

From center © 10 B furface — 8015135^ 

3"lw weiahi of a body at (he © and 5 as i to Vifi; 
the force of the G at 5 '516 — -000184 = = 's'sjit x 
31650 ^ ii68o'9i the weigh; at the II ; by which the 
prime coft is lA per hundred; for -jij^iex icon ti6jo = 
-ji68i:98'74)'i33(i9i-4K(i. Let m = ji/'i-caih, 4fla = B's, 
and i6a* +8a' + aa = C's. flock. Therefore i6fl* + 
8a' +500 + 11 = fum. -i/=6 price r» hb, B 150, C1150, 
and total Uock — 1*650. The loiaJ gain iigoSgj, of which 
^'s gain 1= fio6*859i fib. 5'« = n564"6io8, (-'3 = 117^711! 
the weight at the earth and Japitcr aa i to I'oioS. 80 the 
Weight will be 45544*» = !>o33 W 4 CWC- 94 lb. Mr. Grim- 
met, Mr. Sidehcltom, Mr. liulliiian, Mr. Fearrjidc, Vlt, 
Pil^um, and fome oihcra, make the weight at the moon 567 
tuns, at Jupiter uio tucs, Mr. Richards, Mr. Fairchild, 



w~~^ 



given equations jaiji'^J'^^i — ;f> *'"= 'a"" 
befng mukiplitd by s, and the former taken fiom i Kf r'odn'i^i there 
' rrmoinw--- ..t-... 1. hia:,: — "-^''' '^*""** ; 
ihit being fubllicutcd In nne of ihe oiigii 
(cruli an cqiiiiion with only one letter 11 
nur be I'ound. 

Ofiri-wifi. 



' in the two originjll eqmtjopE, nrg'e^^iiig ^U ihc tennt 
a abowe two dimenfioni, and there will icfult 
ious, Jiom which x and z tail \i« Wot^. 



m 



]44 L* B I Bl' D 1 A I I E S. tBefgiUg-} Ijjfc 

Mr. H^fe, Mr. LaniMr, Mr, ;W«/aa, Mr. Craat, and feme 
others, jU tun at B, ind 15071 at Jupittr ; fevera! of 
whom have wrought this queliioo very curioully, and in 
an algehraic method, but my toota will not permit inferiing 



The prize of 10 diaries fell 10 the lot of Mr. J. Pifgrix 



Of the Eclipfes in I73i> 



I 

^^^Hn*o the inhnbiiants of ihts terraqueoiis gTobe tbit 
^^^^^peu tour eilipfea : Twice will the moon's opake 
■ terpofe between the fun and us, and hinder pan of his rays 

fiJling on the earth t And twice will the eanh come betweea 
and hinder the fun's giving the moon her borrov/'d light. 



irwilt 



r. Moon cclipfed ■ 
terspaft i in liie mo 



n Wednefda y [he 9th of jui 
ning, about % digits nenh. 



e, at 3 quar- 



Cumputed by 
By Aftronora. Caiol, CoveBtcy 
Mr. ChKiock, London. — 
Mr, Lcadbeiter, London — 
Mr. Turner — — — 
Mr. Pilgrim — — — 
Mr. Wm. Brown, Bridgenorth 
Mr.J,Bulrnan,l,ewi(haniinKent 
lilr, J. FeamGde — — — 
Mr. Oats, Falmouth — — 
Mr. J.NewtoB, Meltoc Moberry 

J, Sun eclipfed the ajd of June, at t min. paft ( in the 
morning, but invifible, becaufe the moon having fouth la- 
titude, her parallax deprelTes ber too much to out nonhem 
laiiiude. \ 

3. Moon edipfed the id of December, at ;6 rain, pafl it 
in the morning, and confequently invilibie to us. 

d. Sun e clip fed the mb sf December, atjrmia.paAn 
ht, and therefore iavilible to us. 
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Ns W Q_UE ST IONS. 

Nrw ^e/iions. 

■ 1. Question 151. b^ Mr. Tho. Vlilli^Tas. 

Far in the weft, I know not where. 
But fomevhere on this e;irihly fphcre, 
^lofty pillar ftands ereftert. 
From the top oi which a. ball projefled^ 
With a direftion ihiriy-one 
Degree! above the horizon. 
Did, in nine fccoiids cea thirds fpacei 
Fail jutt two (houfund feet from iis bafe. 

Anift^, this pillar's htietit explaia 
Above [lie liorizootai plain. 

II. QuESTrsv 152, ly Mf. Geo. Anderfon. 



Mr. EudidSpcideli, inhisGeomeiticDlEKtra^ons.p. jio, 
fays, If upoQ C, oae end of the bafe QA, oi the iriati^le 
ABCi. you raife a perpendicular CD, equjl to the pcrjiea- 
dicularM let faii from B wCA, and join OX; that die 
right line (IE bikfting the angle ACD, btiog pioduced, 
ftall cut DA in fuch it point F ihrougli whicli. xf the riaht 
lir,; GH be drawn p;ird![el to theb.ifc CA, tbf p-ft GR 
intercepted between the two tides BC and B/-, fliall Ik the 
iide of the fquare made in the afoiefaid mangle. 

Qncrci The aeomeuital demonllraiioo .' 

HI. QpisTiON 154, hy y)/r. John Turner. 

To New ton's genius, and inimortsJ name, 
Andthofe whole works in the records ot fdnie 
Like his will everftand, whHipr.iile we owe; 
Since 'tis from their difcoveries we know 
The varions changes of the wsnd'ring moon. 
And whence proceed th" eclipfes of the fun ; 
What force the pUnets in their orbs retain. 
Which move fo fwiftly thro' th" etherial plain ; 
What makes the Tea retreat, and whiii advance. 
Varieties 100 regular for chance ; 
How vapours hanging on the lofty hills. 
In breeze' (igh, or weep in warbling rills - 
Whence infant winds tlieir tender pinions try. 
And tornado's bluftcr in the Iky, 
With fome rais'd higher fiift in fecret rtreams, 
r Owe the rclleflcd points of bouniJing beams ; 



Others, whofe parts a nighc contextor« (how, 
Sink hov'ring thro' ihc sir in fleecy fnow; 
And others hid in trains, that kindled fly, 

I In harmJeis fire by night, about the (ky. 

^^^^ May we their bright examples emulate, 

I caud 



i m ath em »tic Know! edge propagate; 
" so? art 



I to I 



To anfwer which inteni, ye fons of art, 
Kefolve the queftions which I here impart 
_ . ftone be whirl'd round id a flioB. whofe length it 

caual to 3j inches, performing each reTolution in the rime 
of two-thirds of one fccond. Required the ratio of ihe ceo- 
Trifugal force to the weight of the lloDe? Thai is, the raiio 
of the tenfion of the firing whirled round in this manner, lo 
the tenfion arifing from the force of thcJame.wcighchaiiS— 
ing freely, and without morioo^ 

IV. QuEsTioa ijj, ij liefimr, 

Suppofe the earth's radius = 6981000 yards, and thic 
there is a mountain upon its fuperiicies of fuch an height, 
that a clock when on the earth's furface, (hall point oat 
etiual time; but when carried to the lop of the iDOUDtain, 
fliiJl be To retaided as tu err a minaies every day. Tis re- 
quired to give that mouniain's eIevarioa._ 

v. QuESTioM 156, iy Mr. William GrJmelB 

Required the greateft parafl'elSgrani that can be infcrilied' 
in an eilipfis, whofe trarrfverfe b 10, and oonjugate i : And 
fuppoling the ellipfia to revi)l¥e upon its tranfferfe axis. 
Required alft the gr^ateft cylinder that can be infi^ibcd in . 
tlie fpheroid that's genciatcd bv the rerolring ell^lisi AiuL 
to jliew thti ajialyticai invefHgi^UQn of the fa^e? 

VI. QoESTioN IS7, iy-Mr. Chrift. Hale. 

Unto a pleafant bower I took my way. 
One evening late, it was theninlh of May; 
Viewing the hcav'ns, the worksof roighly JOT^. 
Ewdi gUtt'ting liar, in order as thev move : 
When one amongft the rell I did efpy j 
Its rays of lieht came pair>ting to my eye, 
lis Diime and latitude I fain would know; 
Prom what ia given heie below. 
The latitude of the phice 19" »i'. Tha tiltiiude a equal to 
' t hour Itoni noon, aodeu'da.! to thi; azimuth. 



VII. QussTiOM 153 by Mr. John Fearnlide. 

A garden lies on Ebor's ferule plains. 
Wherewith magaificence fair Flora reigns: 
She decks the flowers with raoft aufpicious hue. 
The lofe vermilion, violet wiih blue. 
Three lofty walls ilirround the beauteous place, 
A curious (Latue each of which does grace: 
Ereil they ftand, and view th' adjaceni plain, 
Admii'd and feen by every ncighb'ring fwain, 
' Bacchus on this, on that Apollo Hands ; 
■ Hermes (the meffenger of Jove's commandaj 
Upon the third is plac'd, whnfe length, in teet, 
Is known ihtee hundred futty-three compleac. 
With artful fancy, wdks are form' d therein. 
And various windings beautify the foDe. 
Three walks from the three effigies are made. 
Where llately cedars yield a pleafant ftiadc ; 
The zephyrs revel in the fpor live boughs. 
And kindly Sol's meridian heat fubdues. 

The walk from Hermes was to Bacchus known,. I 
In feet and parts, as in the margin's Ihewn: (31 ' 
And from Apollo to the other two 
Is alfo given, as may be feen below. 
-Obferve the walk between the unknown walls 

,t angles right, 10 one exaflly falls, {* 55^ 






ill fobiends an. angle given, * from whence 
'he garden's area, and the walks true lengths, 
^dies, to whom our annual praife is due, 
ouchikfeto lell ? Tor nothing's hid from yoit ^M 
»,„~.-i~,ii-..- f Bacchus loi^uofi feet, , ^| 
''°°'*P^'<^«»iHermesioV69«- ■ 

Vm. Q^tiESTiov i;9. «r tht fame. 

What time of the day is the hotieft at York on the 8th of 
June, fiippoling ii-tobeasihE line of the fun's altitude, 
.the time of.his continuance above the horizon ' 



3X. Question 160, hj Mr. Chr. Mafon. 

In veidant meads, where I laft fpring furvey'd, ■* 
The flowing ftreams did o'er the banks ;---"<- I 

And furc'd me tlience new methods to 1 
■'^ cowards dyj when teeming dangers 



I 



w 



I view'd fome marlts where on dry ETOuod I i 
And ihcTi defpts'.i the pttnid inJuIiing Hood. T 
From north w fouth I'd chains juft twmiey-iha 
Then well two marks 1 in otjc Ijn-.- did fci:. 
Dnto the ilrft I fould tiJ mt-furc i .k^-; 
But 'tween the two 1 *o cbains did make. 
Then 10 my norihem Itaiion I apply'd. 
Where the two weftEi-n marks I plain defcry'a 
TTirice ten degrees t!ie angle made from then3 
By which you now ni.iv lind this confequenrf^ 
And in your next ihe diftmcM define, i 

From thafe two ifiarks to ih' ends of the firll ifl 

X. QwESTioM i6i, hy Mr. Tho. Pointia 

In ill" Atlantic ocean an iHand is found. 
Neither oblong nor fijunrc, but perfcftly rountlf, 
In the ceniL-r of which a tower's ercfled. 
From whence with much eafe their foes are de^ 
For if Neptune but fhiile, ami the Iky be fereaa 
Four leagues ■ from the ITiore is the horizon teer 
We being at anchor, o'er the lop o'th' mail, "" 
■prom the top o'th' tower a line being part, f 
Did bound the utmoft ftrctch of^g^t at lalK J 
From tftence we fei fail, and Fll tdl you in (hott. 
The diftancc f we ran, to arrive at our poft : 
And alfo our courfe % ^s conefled at noo'rt, 
Perform'd with great care by ibc height of the ■ 
Which, to my furprize, neither higher nor lour 
Was cut fn two halves by the fore- men tion'd i( 
The height of our maft from the water's liere flr 
And whatever etfe is moft Et to be known % % 
Wtlich being fuppos'd, what I want to be found. 
Is the lower's juft height, and land's compafs round. 
Befrdes, when you're got in this tiguring iliain, 
Let's know the fquare miles the whole doth coniain. 

• Note «ig\ if'lts Is a dtgtct, ihrce e/ lu^'ci art * liiigai. 

i Our ttkrfi N. by E. %" 41' E. «■ 14." frtm N. M E, 
5 The blight cfthimeffrimtdev'sli'^iftri. tat. «*" %<>' N-if 
tit Ifwtr »)" i6'. TJitfi'-f's Jifliiuec from ihijhari 11 1 '103144 'r^nti. 

XT. Qo EST ION 162, By Mr. C. Mafon. 

It is required to find two fuch numbers, v'\z. A aai B, 
that the fiim of the aliquot parts in A may be equal to 1 of 
' tJjc fum of the ii\lci«iii ^vm io B cquil to i otyf. 






6,ii. New Qjf s s t i o n s. 341 

Tie Prize Question, By Mr, Pointin, 

From ndify courts, and from the jangling bar. 
Where lawyers tongues proclaim litigious war. 
My friend withdraws, to his paternaTfeat ; 
A golden mean betwixt too fmall, too great : 
Where nature's wants ftill meet a full fupply, 
. With ample room for chriftian charity : 
For ffreat eflates but fofler up and feed 
Thole vices which their own excefTes breed. 

Here Strephon liv'd in plenty, free from cares. 
And bleft contentment crown the circling years : 
Vice here no favour found; *twas virtue*s court. 
Where good and wife did ev*ry day refort. 
A foe to ignorance, a friend to truth, 
A prop to age, a ftar to wandVing youth : 
To th* fatherlefs, a gracious father was. 
And ne'er forfook the mournful widow's caufe. 
A friend to all ; for all by him were fed, 
The rich with wifdom, and the poor with bread. 
Heav'n markt the man, from peaceful realms above. 
Saw all his a<5ls fpring from the fource of love. 
To that great God, From whofe refulgent throne 
Whatever of good we have, is fhower d down, 
A faithful fteward of his ftock in truft. 
And to reward him heaven thought it juft. 
To all the good he had beilowM before, 
To add yet one, one precious blefling more ; 
A blelling, which to mortals here below 
Is feldom fent, and none but favorites know, 
' A virtuous wife ! To whofe capacious mind 
Both wit and beauty friendly nature joined: 
And as their years, fo did their loves increafe; 
They liv'd contented, and they dy*d in peace. 
Full well they knew, death but removed their feat, 
Did not extinguifh life, but change its ftatc ; 
Where is difpTay*d (O ravifliing fiirprize !) 
Rich fcenes of blifs, and glory m the Ikies : 
Two fons, their virtue fharc, which at one birth 
Their pious mother with fmall pain brought forth. 
His lands he gave, by good advice in law. 
To both fo fure, that it admits no flaw. 
The calli and goods your judgment muft decide; 
For fo by will it's plainly fpecify'd. 
By what below is in few words declared. 
The way you'll find by which it muft b<i (k-^A'vi* 

Diary MatL U k ^'^ 
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Call the eldeft B, the yoiibgeft c : Then let h-^ ezza^ 

then r + - =^ per father's will : D hath a yearly income 

or annuity that will fall to him ieren years hence, and 
thence to continue feyen years ; which fold at 6 per cent. = 

*^a bf and the rent = Vea. Quere a i 
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. ^efiions anpwered. 

I, Question 151 anf^er*dhy Mr. Rob. Fearafide. 

N the fame time the ball defcribes 
BE^i another/>ody let fall from 
E wou'd fall the fpace iSF, and 
confequently in 9" 10"' time, when 
the ball is at //, an heavy body will 
defcribe CH = 1351*4 reet. Then j. 
as cofine 31° : BD'=^ aooo feet : : •*^ 
fine 31®: CD = itoi*7 feet ; con- ^! 
fequently the pillar's height = CH \ 
^CD = i49'7ifeet = JB. 



I 




..'♦' 



.** 



The fame anfu)er*d hj^ Mr, Wm. Grimnoett. 

Let BA reprefent the pillar, AH the diftance the ball 
falls from the bafe of the pillar equal to aooo feet. Let CH 
be perpendicular to AH ; B C the line in which the projectile 
is di reded, in which it would move equal fpaces in equal 
times, were it not deflected downwards by the force of gra- 
vity. Tis known all projediles will (rejecting the refiftance 
of the medium) defcribe parabolas : therefore B C is the 
tangent of that parabola, BD is parallel to AH the ho- 
rizon : draw MH parallel and equal to BC: confequendy 
MH is an ordinate to the diameter BM, Then in the right- 
angkd triangle BDC there is fufficient given to find the 
iides. And iince the ^eYodue^ oi ^\ v'to^^^^^'^.va. the fevcral 



No. 19- QjjESTioss Answerer. J51 

points of ihe curve, are as the lengths ot the tangents to the 
parabola in ihol'e points, intercepted between any two dia- 
meters; therefore BC:= ijjj'jj divided by pj (— nntrber 
offeconda the ball was in motion) gives aj4'j4 the velocity 
inafecond; and the fquare of die velocity divided by i6it 
fcei, the fpace a body defcribes in a fecond by gravitj^, gives 
ihe parameter to the diameter S.i. That is [per conies) the 

I reAangk under the intercepted part of tlie diameter taken 
from its origin S towards jJ, and the parameter, is ^ the 
fquare of its cortcfpondent femiotdinate ; whence the pari- 

' meter is — 40»8'43 ; and the ftioare of MH divided bw the 
parameter, gives tfA/mjji'j. Bax.BM — JM=.BJ = 
I49-J the height of the pillar. 



• II. Qos 



ON i5a««/^. 



Produce HG to L, and draw Fm and G^patallel 

TttJI.s^M.(3)CP -.GN :: PA: Nf/. D 

Peraltern. U) CP : PA :: GN: NH. ■ 
Per.comp. (5) CA : P.4 -.-.GH: NH. 
Vtr»htra. (6) CA:GH:-. PA: NN. 
Per »eps J.6. (7) BP: BN: : CA : GH. ^\. 
But Ihe Z.MCF per hypoihefis is 4 - - 
dCVMfisa ■ 



right angle, and C 



a right angle, 



and confequeotiy CfiAi is 1 a right 
angle, and therefore CM orLF = FM 
=GK. Moreover Z)C = fi/'perhy- 
pothefis, and DL — BNper conftruJl 
Per.ftep?. (S) DC: DL :: CA: GN. 
But per fig. (g) DC: DL::CA : LF. 
"^irl ^!\ ^'°^ CA:GH::CA:LF. 




* II, Q_U E S TI ON I J2. 

This conftniftion may be othetnife dcmonftrated ihoi : 
As DC ot BP : CA :: DF : FA (Eod. VI, j) : : D L : IC 

or GK (Eucl. VI. 1), but^JIP : CA : : BN ot DL : G H ; 

.: GK = CH. 

Why the praporer of the qucftlon cilli SpriJfH by the nime of 
Eacrid, I know not. Hit name ivjs Jabg, w appears by the book, 
»ludi «» pubtifhed in the year iti j. 
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Anfiver^d by Mr. Will. Grimmett. 

The geometrical demonilration of this problem may be 
eafily feen from the propofer's own fcheme, without any 
previous conftrudlion, (viz.) Since there cannot be but one 
Iquare infcribed in that position, and that KCv& equal to Kf 
each fubtcnding an angle of 45** (perprob.) ; therefore if we 
prove that KF \%'=.G H univerfally, it is aeroonftrated ; for 
KC is equal 10 G H (which is fuppofed to be a fide of a 
fquare.) 

De7nonJiration, 

From 37 Euc» i, the uiangles DCB and DAB are equal; 
r.nd if an infinite number of right lines as KH be drawn 
;:.ir;iilcl to the common bafe DB^ the parts of thofe lines 
'jvhich are Intercepted by the refpedtive fides of the trian^es, 
will alfo be equal, that is KG ^^FHi which is Cavalerius's 
method of proving the triangles to oe equal (which is the 
method of indivifiblcs ;) therefore if to both be added or 
fubtraacd (as. the cafe requires) GF.KFziGH. ^E. D, 

III. Qu E s T I o N 154 anfwered by the prcpofcr. 

As 113 : 355 : : 66 : 207*35 inches, the arch defcribed 
in 5- of !"• and ao7'35 fquared and divided by 66y the double 
length of the fling, is = 65i'03 the centrifugal force. But 
the defcent of a heavy body in y of i" is = 86*2c8 inches: 
whence the centrifugal force is to the force of gravity as 
^51*4 to 85*7 or as 7*6 to i. 

The fame anfwer^d by Mr. John Ommanney, 

The flone, if let fall out of the fling when at reft, by the 

force of gravity would defcend 854: mches ; which call b. 

Now let F be the force of the flone or tenfion of the firing 

when at refl; and E that when in motion. The lengths gone 

over are always proportional to the force imprefs*d. There- 

Eb 
fore F I E :: b : -rr- the fpace defcended through with 

the force E in the fame time. Let c = the circumference of 
the fling = ao7'344, ard ^ = diameter = 66; then, by Sir 

c c E h 

Ifaac Newton, -r = —rr. Whence F: E : : db :cc. That 

a r 

ha$ s^59'S to 4499 1'9> or as i to 7*59<5. ^E.L 



No.ag* QjTE ST IONS Answered. zss 

* IV. Question 155 anfwer'd. 

The number of ofcillations in each place being equal, will 
be as the tiitie in one place to the time in the other, viz. aft 
1440 to i44». Let /? = earth's radius, and a == radius and the 
height of the mountain together- the force ot gravity being 
inverfly as the fquare. of the diltance from the center, we 

fhall have i44a« = 1440^7, and -^^ — =3 6991698 = tf ; 

1440 

from which fubtrading the radius of the earth = 698xooo> 
remains the mountain's height = 9698 yards = si miles iS 
yards. 

Anfi^jer'd 



* IV. Q^uestion 155. 

Univcrfally, th« lengths of pendulums being dircdlly as the force 
of gravity drawn into the fquares of the times of vibration, and 
the pendulum being of the fame length in both cafes, we ftinll 
have//* = FT», putting / and / for the force of gravity and 
time of vibration at the earth's furface, and ¥ and T for the fame 
at the top of the hill. But the force of gravity is inverflly as the 

fquare of the diftance from the earth's center ; that is / is a$ — -» 

X 

and F as ■ , putting r for the earth's radius, and x for the 

/* T* 

height of the hill ; then the above equation becomes — rzz — ^-^ , 

^ r4-x^* 

/ T . . . . - 

©!-:=: — - — . Again the time of a vibration being inverfly as 
r r + jf ^ 

the number of vibrations in a given time, and the ijumber of 
vibrations being as 1440 to 1438 ; the fame equation will be- 

II XT T 

come ;= . ■ : Hence x =: = =: 9 7 1 c 7 

^44or ,438xr + x '43» 1^9 

yards zz the height of the mountain required. 

Corollary, 

Hence it appears in general, that if / be the timc,loft m the 
time /; then a4hrs. — 7 : / : : r : ;f ; or, bccanfe z4 hours — / 
is nearly r: 24 hrs. it will be nearly as 14 hrs \ I \\ r \ x\ that is, 
^he whole time is to the time kfl, as the radius^ of the earth to the 
height of the hilL 

Hh i 
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Anfiuer^d by Mr, Geo. Andcrfon. 

The length of a pendulum vibrating feconds on the moun- 
tain's top will be = 39*09 inches ; therefore by Huygen's pro- 
portions the fpace deicended in a fecond of time on the top 
of the mountain will be 192*9009 inches; and the fpace de- 
scended in a vibration of the clock is 193*4437 inches : And 
the gravity being defin'd by the fpace pais'd over in a fecond 
of time. From corol. a prop. 5 theor. Principia Philofophix; 
put r = earth's radius, x = mountain's height. 



r* + axr + x' 



■ • 
• ■ 



193-44 : I9a> 



And therefore x = '0014059 r = 353375*7768 inches or 
58 15*99 yards ^^ 5'S71l miles. 

V. Question 156 anfwer^d hy Mr. John Turner. 

l^tt SD — t^S'y BSrzc=:A\ St :=ia\ Dt=it + a', 
and Jt = t — a. Then we have 
As tt : cc :: ft — aa "^ 



ccff'^ ttaa __ 



= fquare of 



tx. Ergo 



and Cx 



/ 
/;c = V 



cctt-ccaa 



tt 




an 



Ac ctt — \ccaa 

tt ' 
This multiplied by r/ = a^ar, 
Eiakts the area of the re<5t- 

1 r' /Acctt — Accaa /idccttaa — \6cca^ 

gle y?TixC =: 2^ V zz v • 

But this,. by the queftion, rouft be a maximum; therefore 

the fluxion of / which i,^ll E£_''^^-^^''^'^ = o. From 

%\^iiccttaa — i6rr«* 
hence d^ccaa = ^icett : And a = t*/\ = 3'535 * And 
'S.a = v/ is =: 'j'oTOy and yjn or xC = 5*657. Again for 
the greatell cylinder, fuppofmg it to revolve about the 

tranfverfe axis, we found above rx = U ^^ — ^ccaa _^ 

^ tt 

P.rgo cx iquared is = ^ ; this muhiplied hy 

vt = ^a mud, per queftion, be a maximum. The fluxion 

r. %cctta -^?scca'^ . _ • 

01 \zZcctta — %/i,ccaaa = o. Hence 

we have by divlfion and tranfpofition a = t*^\ = a'887: 
And ^/=z2^i=5*7 74 xV\e c^Uivdvir's altitude, and xr or my 
the di'arrieter of the bv^fc =: (>* 5 1%* ^E. .1, 
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* The propofer^s anfwer, 

Put^=^Z>, c^^nBf xn Dv, y :=:yv. 

Then ty and d — 2x the fides of the parallelogram ; the 
redlangle of which is lyd — 4xy, the fluxion oi which, if 

a maximum, is 2 </y — 4 x j> — 4 x^ = o, =: jy — 2xy^-^%xy 
= o. 

By the property of the elllpfc dd : ce :: dx — xx : yy^ 
Ergo J, = v/ . 

• d c c X •""" 2 c c y X 

In fluxions y = - — . Which fubflimted in 

%d\^dccx — ccxx 

the 



* V Qj; E s TioN 156. 

In the folution of qucftion 74, at page 181, it is proved that 
CEz= CA\/\y [fee tb^fig. to that fohUoij] and EFzz CD^^; CE 
being half the height, and EV half the diameter of the cylinder, 
when CA is the remitranfverfe, and CD the fcmi conjugate axe. 




and 

Si" . 

by the nature of the cllipfe, CE ; CA : : CA : CT or a C£ ; 

hence CE=:CA\/i, And in like manner £>'= CD V^. 

Corollary n 

Hence, if / and c denote the whole tranfvcrfc and conjugate 
axes, 

Then t»^\ zz length of the greatcft rc^flangle, 

c^\ =r breadih of the fame, 

\ct zz area of the fame. 

And i\/| = length of the greatefl cylinder,- 

c\/f z= diameter of it, 

T— =: content of it, pxxwVn^n's:* I'i^'^^^t* 

3Vi 
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, - , dccx — 7.CCXX • /dccx — cexx 

the former,we have — ==r — z x v , . 

Vdccx — ccxx ^" 

^ • 

— y X -r = o. Which reduced, then xx 

d^dccx — ccxx 

— ^x + dd'=z^\dd. 

Hence x = |</ — ~ = 1*4^45 '=- Dv\ from whence 

mx will be found = 7*071, and my r=5'6568: and the area 
ofthegreatcft parallelogram = 39'9999f9. ^E.L 

VI. Question 157 aft/wer^d hy Mr. Geo . Anderfon. 

In contemplating on the folution of the 159th queftion, I 
hit upcjn the following lemma, which I find to be fo ufeful 
in folving aftronomicalquefiions of that kind, that I believe 
there can no fuch queftion be propofed, but it will be found 
a ufeful inftriiment in folving it. 

In the fpherical triangle let P be ^ 
the north pole, Z the zenith, © the ^f 
place of the fun: And ' 

f I z= radius, 
a =: tangent of ZP, 
J zz cofine of Z Py 
Put <dz=. right fine 0P, 

e = cofine of P, ^0 

g = cofine of 0Z, 
_x = cofine of QPZ. 'L^uma. 

f + dax X / :=ig. 

Corollary, 

In qucO.ion 157 there is given the latitude of the place, 
and the altitude equal to the hour from noon and to the 
azimuth, to find the latitude of the ftar (or declination with 
refpe d to the fun); therefore in the room of ^ in the lemma 

put \/i — XX ( = fine of the hour) and there will be had 
e -k^ dax'x.s = \/i — xx, from the equality of the hour and 
and altitude. And now to anfwer the, other parts of the 
queftion, becaufe the azimuth is equal to the hour, therefore 
the fame x iHll reprefents the cofine of the angle Q Z P, and 
the theorem muft be fo tranlpofed that ZP may be the 
ang]e contain'd : wherefore fince Z P h one of the contain- 
ing fides of the angle Q Z P, vn^ >Nd\ ^ ^i \Vv^ ^.n^le QPZ, 
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therefore a and / may ftill ret ain their former office, but 
for d muft be wrote Vx —rgg^ and for e put ^, and for 
g writ e g, and for ^ pu t x, and then the lemm a will H and 

thus, X + axs(\ "^SS X -f = ^« But becauie \^i —gg = ^> 
the theore m will htsx + s axx = f ; therefore from the two 

equations ^-f-^x\/i — ^^ x / = vfi — ^'>-*> and x 4-/^^^ 
= e, exterminate e you'll have this equation /^iz^x" 4- 

— 4s^axi Z! **^ I X* + X = o. Which in numbers re- 
duced will give the cofine of the hour. 

ne propofer^s anpwtr: 

Let s/i — aa = fine of Z0 or P0, ^=: fine of ZP cornp^ 
lat. 60® 38', « = fine lat. %t^'^ %%' , ^ = fine of the altitude. 



ab 



As Vi — a a X a II b : — = fine A ZQP and 

Vi — aa 

I — =the fquare of its cofine; i — ^^ : i :: x — » 

X — aa ' 

: --^ — = verfed fine A ZQP, and —^ — = cofine 
I — aa I — aa 

jLZQ)P, Hence — = i — ^^ — a^b*. 

1-^ aa 

Reduced we have a = '7493411 = fine of 48® 33" = to the 

altitude and latitude of Perfeus*s right fide. 

VII. QuEs- 

* VI. Qu R S T I O N 157, 

In this queftion, is given ZP, the ^ Z z= ^ P zr comp. ©Z 
er GP, the triangle being ifofcelcs. Then 

Sup poling a perpendicular dcniitted from upon and bifcdHng 
Z P, and thereby dividing Q) ZP into two equal right-angled tri- 
angles ; put tf = the tangent of the bafe of each or of half PZ the 
given colatitudo, and x =r (Inc of the hypothenufe ©P or 0Z =: 
cof. ^ P or Z ; then, by right angled triangles, (radius z=) i : x 

(= tang. /. P or Z) : — ■■■ '^ = a ; hence x* 



■ • 



^z /J* — tf*x*, and x =: v^fl^Ja* + x — J<j» ss thecodae 
of the declination. 
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♦ VII. Question 158 anfaer^d by Mr. J. Fcarnficte. 

Let Z)C= niy JB^b, AH- f, HB'=ia, fin. Zi) 
= /, its cof. = /, fin. /. CAH = r, 
^xi,HBA:=iUy its cof. = /, and BF=:x, 

Then will fin. Z F = - , and its cof. == 

/xx — bb r ^ bl , fxx — bb 

V ; fin. G = — + / V ; 

XX ^ ^ ^ XX ^ 



— + /^ ; and jy/) = 

^ XX 

+ — V . Whence this 



SX J XX 

cr , aub , ta /xx — bb 

equauon 7-7 rr H + — v =»• 

^/ . /xx — bb SX s XX 
h JV- 

X XX 

Which reduced gives x = a33*i0474» Therefore Z)F — 
4i2"5, C'F = 4a7'4, and the area i ac. ir. aop. 

This queflion being unlimited, as not determined on which 
wall Bacchus or Apoflo Hands, will admit of another anfwer. 



VIII. Que s- 



* VII. Question 158. 

In this qticftlon it is required, about a given- triangle to circum- 
fcrll>c anothet trlan'^le fuch, that one of its angles, and one of the 
fides about that angle, {liall be each of a given magnitude ; and the 
fide oppofite to the given angle perpendicular to a fide of the given 
infcribed triangle. 

And hence if upon the given line B H be defcribed the fegmcnt of 

a circle capable of containing the giVen angle D, the problem is 

reduced to this : To apply a line CD of a given length between 

the circumference of th^t circle and the line CFgivtn in poUtion, 

and £0 as to pafs thtoMghO^e ^v^ea ^oWvU. 



No. tg» QjJ ESTioNS Answered. 359 

* VIII. Question 159 an/wer'^d by Mr. Anderfon. 

Given the latitude, the fun's declination, and the fun's 
heat, as the fine of his altitude and continuance above the 
horizon (vi2:. as their product) for fo I take it, and was fo 
inform'd by £. Stone, who proposed the fame quefUon in 
his preface to d' Hoipital's fluxions. 

Lemma 



* VIII. Question 159. 

Put s and c zz the fine and cofine of PZ, d and e = fine and 
cofioe of P0, m ^ the femi-diurnal arc, x zz: the hour arc or 
' ^ P, jf =1 its line, and z zz fine of the altitude or cofia^ of Z0. 

Then mz -^ xz = a maximum, per queftion, 

• • • 

or inz 4- xz + ;rz = o. 
But z =: ce + ds V« — y^ » or z = - ^-^ - ; and 



Wherefore TZJigli ^ JH^L . ^ ds\ + — IfL, = o, 

OTCC'-^dsmy — dsxy-^ds^i — jr*=:o, 

ce — dsmy -^ ds\/j — y* 

and hence x zz '—: ^ . 

dsy 

Now this equation may be refolved after fevcral different man- 
ners. One method is to fubditute in it the value of jr in terms of 
y in an infinite ferics, and this will be like the two original folu- 
tions : Or a finite approximate value of x in terms of y may be 
fubftituted for it, and then the refuhing equation will be finite : 
Or Tome method may be ufed for approximating to the values of jc 
and y immedUtcly from the equation as it ftands above, which 
will be eaficft and foonefl done ; and the beft method for that pur- 
pofe feems to be this; by a few trials find y zz'S nearly, which 
fubflituted in the above form, a near value of x will be found ; 
from a table of fines, to this value of x take the correfpondent value 
of y, which written in the above form, a^a.\iv^ \.Vv«^ >«'^\«.\!>:iA. •*» 
nearer vulue of x i and fo on as fat as nccc^^i^ « 



$6o Ladies' Diaries. ZBeigbton} 1731. 

Lemma ^ + dax x / = fine fun's altitude, as in queltion 

157. But y + 7*5 + — X* + -^ *' + &c is the afck 
^ 6 40 ii» 

X 9 r 

belonging to y, and ^ — x — •7*'— — x* — -^x' &c 

(putting ^ = -J of the circumference) is the complenient of it, 
and therefore the hour from noon : Put r = the time (viz. 
the length of the arch of the equinoAial) pafs'd over from 
fun-rifin^ to noon ; Now it is manifeft .the aforefaid pheno- 
menon will not happen before the fun's arrival at the men* 

V 9 C 

dian, therefore r + ^ — x — -*' — -^;f* ,— -i-;f7«_&c, 

6 40 112 

is the fun's continuance above the horizon, and this muld- 
plied hy se + sdax the fine of the altitude, and thrown into 
fluxions and reduced gives tsdax'^isex* -{'^sdax^ + 
\jex^ '\- ^sdax^ -^ -r^sex^ + tz^ ^^x'' +&c = 

s dar -^r sdah — se — m. And therefore x = 



+ l££i=i^X=^:U-&c. 



%jda 



%se y^ 'i^sciaV 4«^ %s da\ 



The propofer's anfwer. 

Let ;;/ = the rc<5tangle of the fine com. lat. and co- 
declination, p = fun's alt. at 6, « = the length of the femi- 
diurnal arch, and z the le»gth of the arch from noon. The 

Z 2» Z^ Z^ 

cofine of the hour angle from noon is = i H 

a 24 ^ 720 
&c. and, putting ;;/+/>=: a, the fine of the fun's altitude 

.„ - mzz . VI z^ 7?iz^ . -_^,. . , 

will be = <7 H ^, &c. Which mul- 

a 24 720 

tiplied by n + z, and thrown into fluxions, &c. gives 

mnz + ^— \z* —z^ — ^— 2* + &c. ReversM z will 

2 6 24 

be = '50614 (the radius bung i) confequently the hour is 

I h. 56' afternoon. 



IX. Qu E 5- 



\ No, 19. Qu E s T : o N s A N s w E R to. 361 

b 

IX. Qdbstion 160 aiiJ'oieT'd hj the author Mr, Mafon.' 

Let ^D = i = 40, J?(7= c = 33, rf= s, ^ABD 
= 30", a = DC=i 



= j4B ; for which fubftituce ji 

then J : I :: c : -=s.Z5^Ci 
J, 

and rf ; 5 : : - : -j- = D5 ; per 

4>E.i 



'>zr 



hbce: which reduced gives a ^ iS'j, 
AB — 6»'67j, DB — i9'J9«> 

Ai!fiuer'd by Mr, John Bulcaaa. 

Oo ihe given fegment 4Ti'= 40 chains (per jj Eiicl. 3) 
defcribe a fegfnent of a circle which Ihall contain the given 
angle ,!?aO = 30". And from fthe cenier ihcreof let fall 
ihe perpendicular f P upon ;•/£>; make PR = 11, and di.iw 
tiS parallil 10 .VZ) meeting the circle in B ; end let l.ill 
the perpendicular BC. Then the lines FB, FD, FJ will 
all be equal as being radius's of the fame circle. 

The angle AFD is double the angle ABD (per 10 E. 1);, 
therefore the triangle AFD is equilateral, and confeqiiently 
equiangiilat . each Tide being 40 chains, and each itiye fie. 
ThEQ ?D' —PD- =F/" (per 47 E. 1); whence FP = 
34-6<i. and FP— BC-=FR= tiS^i. Again f 5" — f ff » 
— RB' ; whence ^i? = 38'i686, and /f#— /'/) = 06'=: 
i8-i6S6 =: the diftance of the nEareil matk flora the end of 
the fitft line: Hence BD may cally be found = »yj!ii8 
chains, and 5,rf = 6»-643S. j^ ff. /. 

X. Question 161 anf-wer'd by ihf auiht.r. 

The longitude is lo* a;" i"' jV"; from which and two la- 
titudes is louftd thi; tower's diftance »6' 11". Theavi'h of 
distance between the fhio jnd horizon is j' j' 16"' 4<"'-t- 
" " '=33' ij* 16" 4r". By whichjiS-ijifi* yartlEislhc 
k height, and jfi'diot leagues the iHatid'a c^-sv-jv'is.^ 
be area jipj'ajjj fnuire miles, ^ . 

^ * M.,tL 1 i %v*tvi i 



|#ft L AD I El* D I A K E B •• [i9#/^i&/0j|] S^Jf . 

Several have attempted the folution of this queition ; bnt 
diflFer widely from the author, viz. Mr. Grimmett andf BCr. 
Bulman make the ifland's coropafs 657 leagues; Mr. ^01- 
fitmnnej 50 Jeagues ; others lA leagues : And not knowiqg 
after what method the author proceeded for his anfwer, or 
whether there be not fomc miftake in the manufcript of this 
quedion ; I fhall wave giyinjB; thoie other methods till a 
bitter opportunity (hall let this matter right. 

XL Qu I s T I ON 262 mnfnuef^d ly the prop&fcr Mr. Mafon. 

A = 404 • B = 465. 

Mr, Robert FeamfideV anfwcr. 

Let %y = fum of the aliquot parts in A% and 32= fum 
of the aliquot parts in B : Then ly will be =:fecond number 
B ; and 42 = ^. Now x + a + 4 + 5: + ar = ajp ; aod 
x-i-3-4-> = 3z=2»j' — 7- Confequently the firft number 
A will be found to be ao> and ^ =: 33. 

For i+» + 4 + 5 + xois = T'^; and x + 3 + ix is 

Mr. GrimmettV anfwer. 

It is fuppofed that \oi A i% an integer, becaufe the fum 
of the aliquot parts in B is = to it; and likewife y of 5 is 
an integer for the fame reafon; therefore the number A 
fnuil be a multiple of 4 ; and the number B a multiple of 3. 
Make therefore y^= 4^; its aliquot parts are %ay a, 4, »» i 
the fum of which is 3 ^ + 7. Put alfo ^ = 3 ^ ; the fum 
of the aliquot parts of which is ^ + 4 ; and per queflion 
3tf + 7 = a^ (=y^); alfo ^ + 4 = 3<? (= J^^). Whence 
a is found =5* and ^ = 11. Confequently 4a = ao = the 
number A\ aiid 3 <f = 33 = ^. 

The Prize ^eftion anpweredhy Mr, Rob. Fearnfide. 



x« 



Let x^ :=^ A, y"^ =^B,z^ zzC; then 3<^ + — = x<^*-z*; 

6 6 S 

eonfequentl y x r= 2 V ~ a.t\^ %zs.^sl^\ ^^^ h\ Ward's 



BO-lfl. Qjr BETION! ASSWtRED. 6jJ 

Theorem, p. »Ti> ^t "i^' ^"^ (putting r = V't** = 
i'J0363, « = i'c61- '"^ ' Lsn*" '' ■— = a»«« = «" 
whence by fubflitution, &C. x> =~^ X -^ = J'^JiS. 

Then X* = v^ = 44'047J79. ^ = i6'4*3J47. and t^ = 

17-61903. • 

Tit 



w 



* Tie Pmz E QjTEs 



Id ibU qocfHoa, fm detenaiiUDg ihe thrre quintilici, ltjJ,Xt 
there are gWen the «wo tqiialinni j + 7 =: i, and / + — ^ « ; 
And ihc third equulon ii !□ be made out from thcfc followiag 
conditioos, viz. thai V ■' '''^ prefcnt value of a ycarlj tenl, 

which ii exptefled by v'?^. to continue foi j years, but the firft 
payment not to become due lill the eud of the 6th year ; the in* 
lercft of tnonev being [cckoncd at * per eenl. 

From the two fitfl eqiulioiu we eaGly find ji := — , ftodj^ — ; 

eODle^uently the yearly kdI becoinci V -^, aod tbe prdenc 
of it V ■ — or iV- , But by any rakulited table of rever- 
Aoual d pa cent, it appears that the prc/eni wonh of one pnund 
due e yearj hence it 0114, the ptefeBt value due g yean heftcc 
'If IB, IbeCHnefot 10 years -J184, for u ycartjirJB, for 11 ymi 
*4»To> f<" ') y»"» ^OBS. and for 14 year, tiii; ihe fum of 
AeK ii 3'7 lie which u thepiefeat tJuc of i for tbofe ; ye«T>, 

arid Gonfequentty yTJiO V = the prtfent value of v*-^ 

<■ t J 

4MHiit7l^iherainei!in«,aiuI whlehmuAbecrjualto z v -, thii 
l|>fjM«V*— =: rV-i >ieaixtheaais = ]-7iidi X-\^~ 
Bll'Iiidt X-^- — =44'04*' Coafe^ueotlyjs: — — ia-4ij,. 



fe 



S«4 
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Then 




» + 4 




5M>^ 




«-r6 


*i 


7-^7 


8 


» — 8 


9 


.7x1 


IC 


7x9 


XI 


Snbflit. 


13 


Then 


14 


14 extr. 
Will be 


15 
16 


WUlbe 


17 


Then 


18 


x8 cub. 


19 


i9X&-~ 


20 




' 



^he fame ^tiemui/c anfwtttd* 

tf = the ca(h to be di?idedj 
b = B'z ptrt, 
c =: C*s pan. 

^— -= f per queftioa 
3. 3 



lohh 



zz the fquitre of the purcfaafe. 



- = the cube of the yearly rent. 



6 
9 



«r5=thepurchafe (whidiperWard,p. 246 theo. ij 
rtmh -^mhzz the value at the time of purchafe, 

wiiich per ad theor. Ward, p. 249. 
trtmh-^imh ^ Cput 2/f« = x; and 2X»=z; 



and ttr ^^tr-^2t=:d. 



xb-hzB 



= u. 






b = 



^T 



hddd 



x^ -i-3xx2-+-3xzz-t-2 

C'spart = 67'8jo375 



J = ior73056» 

ipart = 
Cafh.to be dividecf = 169*550937 
The annuity or income = 22*577919 

Tie prize of lo dianet fcW \o Vte. B*fc> 'EeaTnStde. 



End o£ tVs.e Tuft. N<i»«*, 



